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Field of the Invention 

The present invention relates to laundry detergent compositions 
20 comprising a saccharide gum degrading enzyme. 

Background of the invention 

25 Detergent compositions include nowadays a complex combination of 

active ingredients which fulfill certain specific needs. In particular, current 
detergent formulations generally include detergent enzymes providing cleaning 
and fabric care benefits and more specifically cellulase and amylase enzymes. 

30 The efficiency of cellulytic enzymes, i.e. cellulases, in terms of textile 

cleaning and harshness-reducing agent for fabrics has been recognized for some 
time. The activity of cellulase is one in which cellulosic fibres or substrates are 
hydrolysed by the cellulase and depending on the particular function of the 
cellulase, which can be endo- or exo- cellulase and the respective 

35 hemicellulases. The cellulose structures are depolymerized or cleaved into 
smaller and thereby more soluble or dispersible fractions. This activity in 
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• art to provide stain removal performance 
Amylases are known m the art ^top» food stains/soils or 

benefits on naturally present or added starch 
added as a finishing agent. 
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salad dressings. Guar gum is also used as a binder of free water and stabiliser in 
ice cream and frozen desserts. Free water in ice cream mix causes a grainy 
texture, ice crystals, poor meltdown properties and poor heat-shock resistance in 
the finished ice cream. The incorporation of a stabiliser containing guar gum in 
5 quantities up to about 0.3% of the ice cream mix yields a smooth-textured, chewy 
product with slow-melting down properties and good heat shock resistance. It is 
also particularly suitable for flash pasteurisation because of its rapid hydration 
properties. Other food items that can be stabilised with guar gum because of its 
ability to bind water, are frozen foods, cheeses, pie fillings, icings and pet foods. 
10 Other examples include : algin gums are known to be used in sherbet, canned 
and fabricated food, tragacanth gums used in salad dressings, xanthan for dairy 
products and beverages. Gellans are found in icing, frosting and dairy products 
and locust bean and agar in ice creams. 

15 The specificity of these food gums is that they give a high to very high 

viscosity solution when hydrated in water. Some of these gums such as guar, 
algin, arabic, karaya, methyl cellulose locus bean gums are also used in the 
paper industry and chosen for their high affinity for cellulosic fibres (Industrial 
gums by R. L. Whistler and J.N. BeMiller (Academic Press - 1973). Their 

20 potential to flocculate clays and other inorganic materials such as calcium salts, 
are used in other applications such as water treatment. The high viscosity of 
these food gums is desirable for all the above mentioned food and other 
applications. 

25 However, it has been surprisingly found that these food gums adsorb 

strongly onto the cotton fibers of the fabric, thereby gluing the stains/soils on the 
fabric. This even when the gum is present at a very low level in the food 
compositions, such as 0.01% to 5%, more usually between Q.01% to 0.8%. 

30 It has been also surprisingly found that the capability of these food gums 

to flocculate clays results in the dinginess and yellowing of the fabric. This is 
particularly important since, the overall performance of a detergent is judged by 
not only its ability to remove soils and stains but also its ability to prevent 
redeposition of the soils, or the breakdown products of the soils or of any 

35 insoluble salt, on the article washed. Redeposition effects results in the articles 
being coated in an unseemly film, appearing streaked or being covered in visible 
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wall degrading enzymes having pectinases and/or hemicellulases and optionally 
cellulases. These compositions are particularly suitable for removing stains of 
vegetable origin and soil and dirt having a similar structure. These plant cell wall 
degrading enzymes degrade the structural components of the plant cell walls 

5 such as the structured polysaccharides (cellulose, hemicellulose, pectins) and 
encompass cellulolytic, pectin degrading and hemicellulose degrading enzymes. 
A large number of plant cell wall degrading enzyme exist. Cellulolytic enzymes 
have divided into three classes : endoglucanases, exoglucanases or 
cellobiohydrolases and p-glucosidases. A large number of enzymes are known to 

10 degrade pectins; examples are pectin esterase, pectin lyase, pectate lyase, and 
endo- or exo-polygalacturonase. In addition to these enzymes degrading the 
smooth regions, enzymes degrading hairy regions such as rhamnogalacturonase 
and accessory enzymes have also been found. A multitude of enzymes is 
available to degrade the hemicellulose structures such as xylanase, galactanase, 

15 arabinase, lichenase and mannanase. 

However, the use of saccharide gum degrading enzymes for excellent 
cleaning performance on cotton fabrics in laundry detergent compositions, has 
never been previously recognised. 

20 

Summary of the invention 

The present invention relates to laundry detergent compositions 
25 comprising a saccharide gum degrading enzyme, providing excellent cleaning 
performance on cotton fibers, especially food stain/soil removal, dingy cleaning 
and whiteness maintenance benefits. 



30 Detailed description of the invention 

An essential component of the laundry detergent compositions of the 
present invention is a saccharide gum degrading enzyme. These enzymes are 
able to hydrolyse non-starch non-cellulose food polysaccharides having a 
35 viscosity higher than 800 cps at 1% solution (Measured in water at 25°C, 
Brookfield Synch ro-Lectic viscosimeter at 20 rpm). 
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Examples of the industrial gums used separately of in combination as food 
additives are : 

- Seed Gums such as Guar Gum, Locust Bean Quince seed Psylium, Flax seed 
and Okra Gums, Tamarin, Larch Arabinogalactan; 

5 - Plant exudates such as Arabic, Ghatti, Karaya, Tragacanth; 

- Seaweed extracts such as Algin, Agar, Carrageenan, Fucoidan, Furcellaran, 
and - Biosynthetic gums such as Xanthan. 

Suitable enzymes for the purpose of the present invention have the following 
10 main or side enzymatic activity : 

- Arabinases : Endo Arabanase (E.C. 3.2.1.99), such as endo a-1 ,5- 
arabinosidase, exo Arabanase (E.C. 3.2.1.55), exo A (a-1,2; a-1,3) 
arabinofuranosidase, exo B (a-1,3; a-1,5) arabinofuranosidase; 

- (a-1,2; a-1,3) fucosidase, a-1 ,6-fucosidase (E.C. 3.2.1.127); 

15 - p-1,2-Galactanase, p-1,3-Galactanase (E.C. 3.2.1.90), (3-1,4-Galactanase, p- 
1,6-Galactanase, Galactanase are a also called Arabino galactan galactosidase 
(E.C. 3.2.1.89), a and p galactosidase (E.C. 3.2.1.22 & 23), (E.C. 3.2.1.102) 
(E.C. 3.2.1.103) 

- p-Mannosidase (3.2.1.25), a-Mannosidase (3.2.1.24), p-1 ,2-Mannosidase, a- 
20 1,2-Mannosidase (E.C. 3.2.1.113) (E.C. 3.2.1.130), a-1 ,2-1.6 -Mannosidase 

(3.2.1.137), p-1,3-Mannosidase (E.C. 3.2.1.77), p-1,4-Mannosidase (E.C. 
3.2.1.78), p-1,6-Mannosidase (E.C. 3.2.1.101), a-1,3-1,6-Mannosidase (E.C. 
3.2.1.114), p-1,4-Mannobiosidase (E.C. 3.2.1.100), 

- Giucuronosidase (E.C. 3.2.1.131), glucuronidase (E.C. 3.2.1.31). exo 1,2 or 1,4 
25 glucuronidase, 

- Agarase (E.C. 3.2.1.81), Carrageenase (E.C. 3.2.1.83), a-1,2-, Xanthan lyase; 
Poly(a-L guluronate) lyase , also called Alginase II (E.C. 4.2.2.11) 

* 

Preferred saccharide gums degrading enzymes are : 
30 - Mannosidase : p-mannosidase, endo 1,4-p-D mannosidase, endo 1,2-p-D 
mannosidase, and exo 1,3-p-D mannosidase; 

- Galactosidase : exo 1,6-p-D-galactosidase and 1,3-p-D-galactosidase; 

- Glucuronidase, giucuronosidase and exo 1,2 or 1,4 glucuronidase; 

- Arabinase : endo a-1,5-arabinosidase, exo Arabanase, exo A (a-1,2; a-1,3) 
35 arabinofuranosidase, exo B (a-1 ,3; a-1 ,5) arabinofuranosidase; 

- Xanthan lyase; Poly(a-L guluronate) lyase; Agarase, and Carrageenase. 
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or* Deferred saccharide gum 
,„ panUcula,. .be •2T„^i- *- P-»— !* 
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bonds in mannans, glucomannans, galactomannans and galactogluco-mannans. 
Mannans are polysaccharides having a backbone composed of p-1,4- linked 
mannose; glucomannans are polysaccharides having a backbone or more or less 
regularly alternating p-1,4 linked mannose and glucose; galactomannans and 
5 galactoglucomannans are mannans and glucomannans with ct-1,6 linked 
galactose sidebranches. These compounds may be acetylated. 

The degradation of galactomannans and galactoglucomannans is 
facilitated by full or partial removal of the galactose sidebranches. Further the 

10 degradation of the acetylated mannans, glucomannans, galactomannans and 
galactoglucomannans is facilitated by full or partial deacetylation. Acetyl groups 
can be removed by alkali or by mannan acetylesterases. The oligomers which 
are released from the mannanases or by a combination of mannanases and ct- 
galactosidase and/or mannan acetyl esterases can be further degraded to 

15 release free maltose by p-mannosidase and/or p-glucosidase. 

Mannanases have been identified in several Bacillus organisms. For example, 
Talbot et al. ( Appl. Environ. Microbiol., Vol.56, No. 11, pp. 3505-3510 (1990) 
describes a beta-mannanase derived from Bacillus stearothermophilus in dimer 

20 form having molecular weight of 162 kDa and an optimum pH of 5.5-7.5. 
Mendoza et al„ World J. Microbiol. Biotech., Vol. 10, No. 5, pp. 551-555 (1994) 
describes a beta-mannanase derived from Bacillus subtilis having a molecular 
weight of 38 kDa, an optimum activity at pH 5.0 and 55C and a pi of 4.8. JP- 
0304706 discloses a beta-mannanase derived from Bacillus sp., having a 

25 molecular weight of 373 kDa measured by gel filtration, an optimum pH of 8-10 
and a pi of 5.3-5.4. JP-63056289 describes the production of an alkaline, 
thermostable beta-mannanase which hydrolyses beta-1,4-D-mannopyranoside 
bonds of e.g. mannans and produces manno-oligosaccharjdes. JP-63036774 
relates to the Bacillus microorganism FERM P-8856 which produces beta- 

30 mannanse and beta-mannosidase at an alkaline pH. JP-08051975 discloses 
alkaline beta-mannanases from alkalophilic Bacillus sp. AM-001. A purified 
mannanase from Bacillus amyloliquefaciens useful in the bleaching of pulp and 
paper and a method of preparation thereof is disclosed in WO 97/11164. WO 
91/18974 describes a hemicellulase such as a glucanase, xylanase or 

35 mannanase active at an extreme pH and temperature. WO 94/25576 discloses 
an enzyme from Aspergillus aculeatus, CBS 101.43, exhibiting mannanase 
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(c) polynucleotide molecules that encode a polypeptide having mannanase 
activity that is at least 70% identical to the amino acid sequence of SEQ ID 
NO: 2 from amino acid residue 32 to amino acid residue 343; 

(d) molecules complementary to (a), (b) or (c); and 

5 (e) degenerate nucleotide sequences of (a), (b), (c) or (d). 

The plasmid pSJ1678 comprising the polynucleotide molecule (the DNA 
sequence) encoding a mannanase of the present invention has been 
transformed into a strain of the Escherichia coli which was deposited by the 
10 inventors according to the Budapest Treaty on the International Recognition of 
the Deposit of Microorganisms for the Purposes of Patent Procedure at the 
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, 
Mascheroder Weg 1b, D-38124 Braunschweig, Federal Republic of Germany, on 
18 May 1998 under the deposition number DSM 12180. 

15 

A second most preferred enzyme is the mannanase from the Bacillus subtilisis 
strain 168, which mannanase: 

i) is encoded by the coding part of the DNA sequence shown in SED ID No. 5 
or an analogue of said sequence and/or 
20 ii) a polypeptide comprising an amino acid sequence as shown SEQ ID NO:6 
or 

iii) an analogue of the polypeptide defined in ii) which is at least 70% 
homologous with said polypeptide, or is derived from said polypeptide by 
substitution, deletion or addition of one or several amino acids, or is 
25 immunologically reactive with a polyclonal antibody raised against said 

polypeptide in purified form. 

The present invention also encompasses [an isolated polypeptide having 
mannanase activity selected from the group consisting of 
30 (a) polynucleotide molecules encoding a polypeptide having mannanase 

activity and comprising a sequence of nucleotides as shown in SEQ ID 

NO:5 

(b) species homologs of (a); 

(c) polynucleotide molecules that encode a polypeptide having mannanase 
35 activity that is at least 70% identical to the amino acid sequence of SEQ ID 

NO: 6; 
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free of other extraneous or unwanted coding sequences, and is in a form suitable 
for use within genetically engineered protein production systems. Such isolated 
molecules are those that are separated from their natural environment and 
include cDNA and genomic clones. Isolated DNA molecules of the present 
5 invention are free of other genes with which they are ordinarily associated, but 
may include naturally occurring 5' and 3' untranslated regions such as promoters 
and terminators. The identification of associated regions will be evident to one of 
ordinary skill in the art (see for example, Dynan and Tijan, Nature 316:774-78, 
1985). 

10 The term "an isolated polynucleotide" may alternatively be termed "a cloned 
polynucleotide". When applied to a protein/poly peptide, the term "isolated" 
indicates that the protein is found in a condition other than its native environment. 
In a preferred form, the isolated protein is substantially free of other proteins, 
particularly other homologous proteins (i.e. "homologous impurities" (see below)). 

15 It is preferred to provide the protein in a greater than 40% pure form, more 
preferably greater than 60% pure form. Even more preferably it is preferred to 
provide the protein in a highly purified form, i.e., greater than 80% pure, more 
preferably greater than 95% pure, and even more preferably greater than 99% 
pure, as determined by SDS-PAGE. 

20 The term "isolated protein/polypeptide may alternatively be termed "purified 
protein/polypeptide". 

The term "homologous impurities" means any impurity (e.g. another 
polypeptide than the polypeptide of the invention) which originate from the 
homologous cell where the polypeptide of the invention is originally obtained 

25 from. 

The term "obtained from" as used herein in connection with a specific microbial 
source, means that the polynucleotide and/or polypeptide produced by the 
specific source, or by a cell in which a gene from the source have been inserted. 
The term "operably linked", when referring to DNA segments, denotes that the 
30 segments are arranged so that they function in concert for their intended 
purposes, e.g. transcription initiates in the promoter and proceeds through the 
coding segment to the terminator. 

The term "polynucleotide" denotes a single- or double- stranded polymer of 
deoxyribonucleotide or ribonucleotide bases read from the 5' to the 3' end. 
35 Polynucleotides include RNA and DNA, and may be isolated from natural 
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company Megazyme for US$110.00 per 3 grams (Megazyme's Internet address: 
http://www.megazyme.com/Purchase/index.html). 



5 

POLYNUCLEOTIDES: 

An isolated polynucleotide of the invention will hybridize to similar sized 
regions of SEQ ID No. 1, or a sequence complementary thereto, under at least 

10 medium stringency conditions. 

In particular polynucleotides of the invention will hybridize to a denatured 
double-stranded DNA probe comprising either the full sequence shown in 
positions 97-1029 of SEQ ID NO:1 or any probe comprising a subsequence of 
SEQ ID NO:1 having a length of at least about 100 base pairs under at least 

15 medium stringency conditions, but preferably at high stringency conditions as 
described in detail below. Suitable experimental conditions for determining 
hybridization at medium, or high stringency between a nucleotide probe and a 
homologous DNA or RNA sequence involves presoaking of the filter containing 
the DNA fragments or RNA to hybridize in 5 x SSC (Sodium chloride/Sodium 

20 citrate, Sambrook et al. 1989) for 10 min, and prehybridization of the filter in a 
solution of 5 x SSC, 5 x Denhardt's solution (Sambrook et al. 1989), 0.5 % SDS 
and 100 pg/ml of denatured sonicated salmon sperm DNA (Sambrook et al. 
1989), followed by hybridization in the same solution containing a concentration 
of 10ng/ml of a random-primed (Feinberg, A. P. and Vogelstein, B. (1983) Anal. 

25 Biochem. 132:6-13), 32P-dCTP-labeled (specific activity higher than 1 x 109 
cpm/pg ) probe for 12 hours at ca. 45°C. The filter is then washed twice for 30 
minutes in 2 x SSC, 0.5 % SDS at least 60°C (medium stringency), still more 
preferably at least 65°C (medium/high stringency), even more preferably at least 
70°C (high stringency), and even more preferably at least 75°C (very high 

30 stringency). 

Molecules to which the oligonucleotide probe hybridizes under these 
conditions are detected using a x-ray film. 

As previously noted, the isolated polynucleotides of the present invention 
include DNA and RNA. Methods for isolating DNA and RNA are well known in 
35 the art. DNA and RNA encoding genes of interest can be cloned in Gene Banks 
or DNA libraries by means of methods known in the art. 
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not give rise to another amino acid sequence of the mannanase encoded by the 
DNA sequence, but which corresponds to the codon usage of the host organism 
intended for production of the enzyme, or by introduction of nucleotide 
substitutions which may give rise to a different amino acid sequence (i.e. a 
5 variant of the mannan degrading enzyme of the invention). 

POLYPEPTIDES: 

The sequence of amino acids nos. 32-343 of SEQ ID NO: 2 is a mature 
mannanase sequence. 

10 The present invention also provides mannanase polypeptides that are 

substantially homologous to the polypeptide of SEQ ID NO:2 and species 
homologs (paralogs or orthologs) thereof. The term "substantially homologous" is 
used herein to denote polypeptides having 70%, preferably at least 80%, more 
preferably at least 85%, and even more preferably at least 90%, sequence 

15 identity to the sequence shown in amino acids nos. 32-343 of SEQ ID NO:2 or 
their orthologs or paralogs. Such polypeptides will more preferably be at least 
95% identical, and most preferably 98% or more identical to the sequence shown 
in amino acids nos. 32-343 of SEQ ID NO:2 or its orthologs or paralogs. Percent 
sequence identity is determined by conventional methods, by means of computer 

20 programs known in the art such as GAP provided in the GCG program package 
(Program Manual for the Wisconsin Package, Version 8, August 1994, Genetics 
Computer Group, 575 Science Drive, Madison, Wisconsin, USA 53711) as 
disclosed in Needleman, S.B. and Wunsch, CD., (1970), Journal of Molecular 
Biology, 48, 443-453, which is hereby incorporated by reference in its entirety. 

25 GAP is used with the following settings for polypeptide sequence comparison: 
GAP creation penalty of 3.0 and GAP extension penalty of 0.1 . 

Sequence identity of polynucleotide molecules is determined by similar 
methods using GAP with the following settings for DNA! sequence comparison: 
GAP creation penalty of 5.0 and GAP extension penalty of 0.3. 

The enzyme preparation of the invention is preferably derived from a 
microorganism, preferably from a bacterium, an archea or a fungus, especially 
from a bacterium such as a bacterium belonging to Bacillus, preferably to an 
alkalophilic Bacillus strain which may be selected from the group consisting of 
the species Bacillus agaradherens and highly related Bacillus species in which 
all species preferably are at least 95%, even more preferably at least 98%, 
homologous to Bacillus agaradherens based on aligned 16S rDNA sequences. 
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side chain(s) different from that of the standard amino acids. Unnatural amino 
acids can be chemically synthesized, or preferably, are commercially available, 
and include pipecolic acid, thiazolidine carboxylic acid, dehydroproline, 3- and 4- 
methylproline, and 3,3-dimethylproline. 
5 Essential amino acids in the mannanase polypeptides of the present 

invention can be identified according to procedures known in the art, such as 
site-directed mutagenesis or alanine-scanning mutagenesis (Cunningham and 
Wells, Science 244 : 1081-1085, 1989). In the latter technique, single alanine 
mutations are introduced at every residue in the molecule, and the resultant 

10 mutant molecules are tested for biological activity (Le mannanase activity) to 
identify amino acid residues that are critical to the activity of the molecule. See 
also, Hilton et al M J. Biol. Chem. 271:4699-4708, 1996. The active site of the 
enzyme or other biological interaction can also be determined by physical 
analysis of structure, as determined by such techniques as nuclear magnetic 

15 resonance, crystallography, electron diffraction or photoaffinity labeling, in 
conjunction with mutation of putative contact site amino acids. See, for example, 
de Vos et al. a Science 255:306-312. 1992; Smith et al., J. MoL Biol. 224:899-904, 
1992; Wlodaver et al., FEBS Lett. 309:59-64, 1992. The identities of essential 
amino acids can also be inferred from analysis of homologies with polypeptides 

20 which are related to a polypeptide according to the invention. 

Multiple amino acid substitutions can be made and tested using known 
methods of mutagenesis, recombination and/or shuffling followed by a relevant 
screening procedure, such as those disclosed by Reidhaar-Olson and Sauer 
(Science 241:53-57, 1988), Bowie and Sauer (Proc. Natl. Acad. Sci. USA 

25 86:2152-2156, 1989), W095/17413, or WO 95/22625. Briefly, these authors 
disclose methods for simultaneously randomizing two or more positions in a 
polypeptide, or recombination/shuffling of different mutations (W095/17413, 
W095/22625), followed by selecting for functional a polypeptide, and then 
sequencing the mutagenized polypeptides to determine the spectrum of 

30 allowable substitutions at each position. Other methods that can be used include 
phage display (e.g., Lowman et al., Biochem. 30:10832-10837, 1991; Ladner et 
al., U.S. Patent No. 5,223,409; Huse, WIPO Publication WO 92/06204) and 
region-directed mutagenesis (Derbyshire et al., Gene 46:145, 1986; Ner et al., 
DNA 7:127, 1988). 

35 Mutagenesis/shuffling methods as disclosed above can be combined with 

high-throughput, automated screening methods to detect activity of cloned, 
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separate vectors, and replication of the exogenous DNA may be provided by 
integration into the host cell genome. Selection of promoters, terminators, 
selectable markers, vectors and other elements is a matter of routine design 
within the level of ordinary skill in the art. Many such elements are described in 
5 the literature and are available through commercial suppliers. 

To direct a polypeptide into the secretory pathway of a host cell, a secretory 
signal sequence (also known as a leader sequence, prepro sequence or pre 
sequence) is provided in the expression vector. The secretory signal sequence 
may be that of the polypeptide, or may be derived from another secreted protein 

10 or synthesized de novo. Numerous suitable secretory signal sequences are 
known in the art and reference is made to "Bacillus subtilis and Other Gram- 
Positive Bacteria", Sonensheim et al., 1993, American Society for Microbiology, 
Washington D.C.; and Cutting, S. M.(eds.) "Molecular Biological Methods for 
Bacillus", John Wiley and Sons, 1990, for further description of suitable secretory 

15 signal sequences especially for secretion in a Bacillus host cell. The secretory 
signal sequence is joined to the DNA sequence in the correct reading frame. 
Secretory signal sequences are commonly positioned 5' to the DNA sequence 
encoding the polypeptide of interest, although certain signal sequences may be 
positioned elsewhere in the DNA sequence of interest (see, e.g., Welch et al., 

20 U.S. Patent No. 5,037,743; Holland et al., U.S. Patent No. 5,143,830). 

Transformed or transfected host cells are cultured according to 
conventional procedures in a culture medium containing nutrients and other 
components required for the growth of the chosen host cells. A variety of suitable 
media, including defined media and complex media, are known in the art and 

25 generally include a carbon source, a nitrogen source, essential amino acids, 
vitamins and minerals. Media may also contain such components as growth 
factors or serum, as required. The growth medium will generally select for cells 
containing the exogenously added DNA by, for example, drug selection or 
deficiency in an essential nutrient which is complemented by the selectable 

30 marker carried on the expression vector or co-transfected into the host cell. 

PROTEIN ISOLATION: 

When the expressed recombinant polypeptide is secreted the polypeptide 
may be purified from the growth media. Preferably the expression host cells are 
35 removed from the media before purification of the polypeptide (e.g. by 
centrifugation). 
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Affinity Chromatography: Principles & Methods . Pharmacia LKB Biotechnology, 
Uppsala, Sweden, 1988. 

Polypeptides of the invention or fragments thereof may also be prepared 
through chemical synthesis. Polypeptides of the invention may be monomers or 
5 multimers; glycosylated or non-glycosylated; pegylated or non-pegylated; and 
may or may not include an initial methionine amino acid residue. 

Based on the sequence information disclosed herein a full length DNA 
sequence encoding a mannanase of the invention and comprising the DNA 
10 sequence shown in SEQ ID No 1, at least the DNA sequence from position 97 
to position 1029, may be cloned. 

Cloning is performed by standard procedures known in the art such as 

by, 

■ preparing a genomic library from a Bacillus strain, especially the strain 6. 
15 agaradherens, NCIMB 40482; 

■ plating such a library on suitable substrate plates; 

■ identifying a clone comprising a polynucleotide sequence of the invention by 
standard hybridization techniques using a probe based on SEQ ID No 1; or 
by 

20 ■ identifying a clone from said Bacillus agaradherens NCIMB 40482 genomic 
library by an Inverse PCR strategy using primers based on sequence 
information from SEQ ID No 1. Reference is made to M.J. MCPherson et al. 
("PCR A practical approach" Information Press Ltd, Oxford England) for 
further details relating to Inverse PCR. 
25 Based on the sequence information disclosed herein (SEQ ID No 1, 

SEQ ID No 2) is it routine work for a person skilled in the art to isolate 
homologous polynucleotide sequences encoding homologous mannanase of 
the invention by a similar strategy using genomic libraries from related microbial 
organisms, in particular from genomic libraries from other strains of the genus 
30 Bacillus such as alkalophilic species of Bacillus, 

Alternatively, the DNA encoding the mannan or galactomannan- 
degrading enzyme of the invention may, in accordance with well-known 
procedures, conveniently be cloned from a suitable source, such as any of the 
above mentioned organisms, by use of synthetic oligonucleotide probes 
35 prepared on the basis of the DNA sequence obtainable from the plasmid 
present in Escherichia coli DSM 12180. 
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Polyclonal antibodies to be used in determining immunological cross- 
reactivity may be prepared by use of a purified mannanase enzyme. More 
specifically, antiserum against the mannanase of the invention may be raised by 
immunizing rabbits (or other rodents) according to the procedure described by N. 
5 Axelsen et al. in: A Manual of Quantitative Immunoelectrophoresis, Blackwell 
Scientific Publications, 1973, Chapter 23, or A. Johnstone and R. Thorpe, 
Immunochemistry in Practice, Blackwell Scientific Publications, 1982 (more 
specifically p. 27-31). Purified immunoglobulins may be obtained from the 
antisera, for example by salt precipitation ((NH 4 ) 2 S0 4 ), followed by dialysis and 

10 ion exchange chromatography, e.g. on DEAE-Sephadex. Immunochemical 
characterization of proteins may be done either by Outcherlony double-diffusion 
analysis (O. Ouchterlony in: Handbook of Experimental Immunology (D.M. Weir, 
Ed.), Blackwell Scientific Publications, 1967, pp. 655-706), by crossed 
immunoelectrophoresis (N. Axelsen et al., supra . Chapters 3 and 4), or by rocket 

15 immunoelectrophoresis (N. Axelsen et al., Chapter 2). 

Examples of useful bacteria producing the enzyme or the enzyme 
preparation of the invention are Gram positive bacteria, preferably from the 
Bacillus/Lactobacillus subdivision, preferably a strain from the genus Bacillus, 
20 more preferably a strain of Bacillus agaradherens, especially the strain Bacillus 
agaradherens, NCIMB 40482. 

The present invention includes an isolated mannanase having the properties 
described above and which is free from homologous impurities, and is produced 
using conventional recombinant techniques. 

25 

DETERMINATION OF CATALYTIC ACTIVITY (ManU) OF MANNANASE 
Colorimetric Assay:Substrate:0.2% AZCL-Galactomannan (Megazyme, Australia) 
from carob in 0.1 M Glycin buffer, pHlO.O. The assay is carried out in an [ 
Eppendorf Micro tube 1.5 ml on a thermomixer with stirring and temperature 
30 control of 40°C. Incubation of 0.750 ml substrate with 0.05 ml enzyme for 20 min, 
stop by centrifugation for 4 minutes at 15000 rpm. The color of the supernatant is 
measured at 600 nm in a 1 cm cuvette. One ManU (Mannanase units) gives 0.24 
abs in 1 cm. 

35 OBTENTION OF THE BACILLUS AGARADHERENS MANNANASE NCIMB 
40482 
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Construction of pMOL944: 

The pUB110 piasmid (McKenzie, T. et al. f 1986, Plasmid 15:93-103) was 
digested with the unique restriction enzyme Neil. A PCR fragment amplified from 
the amyL promoter encoded on the plasmid pDN1981 (P.L Jorgensen et 
5 al.,1990, Gene, 96, p37-41.) was digested with Neil and inserted in the Neil 
digested pUB1 10 to give the plasmid pSJ2624. 
The two PCR primers used have the following sequences: 
#LWN5494 5'- 

GTCGCCGGGGCGGCCGCTATCAATTGGTAACTGTATCTCAGC -3' 
10 #LWN5495 5'- 

GTCGCCCGGGAGCTCTGATCAGGTACCAAGCTTGTCGACCTGCAGAA 
TGAGGCAGCAAGAAGAT -3' 

The primer #LWN5494 inserts a Notl site in the plasmid. 
15 The plasmid pSJ2624 was then digested with Sacl and Notl and a new 

PCR fragment amplified on amyL promoter encoded on the pDN1981 was 
digested with Sacl and Notl and this DNA fragment was inserted in the Sacl-Notl 
digested pSJ2624 to give the plasmid pSJ2670. 

This cloning replaces the first amyL promoter cloning with the same 
20 promoter but in the opposite direction. The two primers used for PCR 
amplification have the following sequences: 

#LWN5938 5'. 

GTCGGCGGCCGCTGATCACGTACCAAGCTTGTCGACCTGCAGAATG 
25 AGGCAGCAAGAAGAT -3' 

#LWN5939 S'-GTCGGAGCTCTATCAATTGGTAACTGTATCTCAGC -3' 

The plasmid pSJ2670 was digested with the restriction enzymes Pstl and 
Bell and a PCR fragment amplified from a cloned DNA sequence encoding the 
30 alkaline amylase SP722 (disclosed in the International Patent Application 
published as W095/26397 which is hereby incorporated by reference in its 
entirety) was digested with Pstl and Bell and inserted to give the plasmid 
pMOL944. The two primers used for PCR amplification have the following 
sequence: 

35 #LWN7864 5* -AACAGCTGATCAC GACTGATCTTTTAGCTTGGCAC-3 ' 

#LWN7901 5 % -AACTGCAGCCGCGGCACATCATAATGGGACAAATGGG -3' 
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Subcloning and expression of mannanase in B.subtilis: 

The mannanase encoding DNA sequence of the invention was PCR 
amplified using the PCR primer set consisting of these two oligo nucleotides: 
Mannanase.upper.Sacll 
5 5-CAT TCT GCA GCCGCGGCA GCA AGT ACA GGC TTT TAT GTT GAT GG- 

y 

Mannanase.lower.Notl 

5'-GAC GAC GTA CAA GCG GCC GC G CTA TTT CCC TAA CAT GAT GAT 
ATTTTCG-3' 

10 Restriction sites Sacll and Notll are underlined. 

Chromosomal DNA isolated from B.agaradherens NCIMB 40482 as described 
above was used as template in a PCR reaction using Amplitaq DNA Polymerase 
(Perkin Elmer) according to manufacturers instructions. The PCR reaction was 
set up in PCR buffer (10 mM Tris-HCI, pH 8.3, 50 mM KCI, 1.5 mM MgCI 2 , 0.01 

15 % (w/v) gelatin) containing 200 pM of each dNTP, 2.5 units of AmpliTaq 
polymerase (Perkin-Elmer, Cetus, USA) and 100 pmol of each primer. 

The PCR reaction was performed using a DNA thermal cycler (Landgraf, 
Germany). One incubation at 94°C for 1 min followed by thirty cycles of PCR 
performed using a cycle profile of denaturation at 94°C for 30 sec, annealing at 

20 60°C for 1 min, and extension at 72°C for 2 min. Five-pl aliquots of the 
amplification product was analysed by electrophoresis in 0.7 % agarose gels 
(NuSieve, FMC). The appearance of a DNA fragment size 1.4 kb indicated 
proper amplification of the gene segment. 
Subcloning of PCR fragment. 

25 Fortyfive-pl aliquots of the PCR products generated as described above 

were purified using QIAquick PCR purification kit (Qiagen, USA) according to the 
manufacturer's instructions. The purified DNA was eluted in 50 pi of 10mM Tris- 
HCI, pH 8.5. 

5 pg of pMOL944 and twentyfive-pl of the purified PCR fragment was digested 
30 with Sacll and Notl, electrophoresed in 0.8% low gelling temperature agarose 
(SeaPlaque GTG t FMC) gels, the relevant fragments were excised from the gels, 
and purified using QIAquick Gel extraction Kit (Qiagen, USA) according to the 
manufacturer's instructions. The isolated PCR DNA fragment was then ligated to 
the Sacll-Notl digested and purified pMOL944. The ligation was performed 
35 overnight at 16°C using 0.5pg of each DNA fragment, 1 U of T4 DNA ligase and 
T4 ligase buffer (Boehringer Mannheim, Germany). 
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centrifuge at 9000 rpm for 20 min at 6°C. The supernatant was clarified using 
Whatman glass filters GF/D and C and finally concentrated on a filtron with a cut 
offoHOkDa. 

750 ml of this concentrate was adjusted to pH 7.5 using sodium hydroxide. 
5 The clear solution was applied to anion-exchange chromatography using a 900 
ml Q-Sepharose column equilibrated with 50 mmol Tris pH 7.5. The mannanase 
activity bound was eluted using a sodium chloride gradient. 

The pure enzyme gave a single band in SDS-PAGE with a molecular 
weight of 38 kDa. The amino acid sequence of the mannanase enzyme, i.e. the 
10 translated DNA sequence, is shown in SEQ ID IMo.2. 
Determination of kinetic constants: 

Substrate: Locust bean gum (carob) and reducing sugar analysis 
(PHBAH). Locust bean gum from Sigma (G-0753). 

Kinetic determination using different concentrations of locust bean gum 
15 and incubation for 20 min at 40°C at pH 10 gave 
Kcat: 467 per sec. 
K m : 0.08 gram per I 
MW: 38kDa 

pi (isoelectric point): 4.2 
20 The temperature optimum of the mannanase was found to be 60°C. 

The pH activity profile showed maximum activity between pH 8 and 10. 
DSC differential scanning calometry gives 77°C as melting point at pH 7.5 
in Tris buffer indicating that this enzyme is very thermostable. 

Detergent compatibility using 0.2% AZCL-Galactomannan from carob as 
25 substrate and incubation as described above at 40°C shows excellent 
compatibility with conventional liquid detergents and good compatibility with 
conventional powder detergents. 

OBTENTION OF THE BACILLUS SUBTILISIS MANNANASE 168 
30 The Bacillus subtilisis p-mannanase was characterised and purified as 

follows : The Bacillus subtilis genome was searched for homology with a known 
Bacillus sp p-Mannanase gene sequence (Mendoza et al., Biochemica et 
Biophvsica Acta 1243:552-554, 1995). The coding region of yd/? 7, whose 
product was unknown, showed a 58% similarity to the known Bacillus p- 
35 Mannanase. The following oligonucleotides were designed to amplify the 
sequences coding for the mature portion of the putative p-Mannanase: 5-GCT 
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washed with 100^ 5% Trichloroacetic, resuspended in 50^1 of Tris-glycine SDS 
sample buffer(Novex) and boiled for five minutes. One ^1 of each sample was 
electrophoresed on the gel at 30 mA for 90minutes. A large band of protein was 
observed to run at 38kDa for ydhT clone 7. 

A 10 I fermentation of Bacillus subtilis ydhT clone 7 was performed in a 
B.Braun Biostat C fermentator. Fermentation conditions were as follows. Cells 
were grown for 18h in a rich media similar to 20/20/5 at 37°C. At the end of the 
fermentation run, the cells were removed and the supernatant concentrated to 1 
liter using a tangential flow filtration system. The final yield of p-Mannanase in the 
concentrated supernatant was determined to be 3 g/l. 

The purification of the p-Mannanase from the fermentation supernatant 
was performed as follows: 500ml of supernatant was centrifuged at 10,000 rpm 
for 10 min at 4°C. The centrifuged supernatant was then dialyzed overnight at 4° 
C in two 4 I changes of 10 mM potassium phosphate (pH 7.2) through 
Spectrapor 12,000-14,000 mol.wt. cutoff membrane (Spectrum). The dialyzed 
supernatant was centrifuged at 10,000 rpm for 10 min at 4°C. A 200 ml Q 
Sepharose fast flow (Pharmacia) anion exchange column was equilibrated with 1 
liter of 10 mM potassium phosphate (pH 7.2) at 20°C and 300ml of supernatant 
was loaded on column. Two flow through fractions of 210 ml (sample A) and 175 
ml (sample B) were collected. The two fractions were assayed as before, except 
that the samples were diluted with 199 jil of 50 mM sodium acetate (pH 6.0), 
and they showed Absorbance of .38 and .52 respectively. Two ^l of each 
sample was added to 8jil of Tris-glycine SDS sample buffer (Novex, CA) and 
boiled for 5 min. The resulting samples were electrophoresed on a 10-20% Tris- 
Glycine gel (Novex, Ca) at 30 mA for 90minutes. A major band corresponding to 
38kDa was present in each sample and comprised greater than 95% of the total 
protein. A BCA protein assay (Pierce) was performed on both samples according 
to the manufacturers instructions, using bovine serum albumin as standard. 
Samples A and B .contained 1.3 mg/ml and 1.6 mg/ml of p-Mannanase 
respectively. The identity of the protein was confirmed by ion spray mass 
spectrometry and amino terminal amino acid sequence analysis. 

The purified p-Mannanase samples were used to characterize the 
enzymes activity as follows. All assays used endo-1,4-p-Mannanase Beta- 
Mannazyme Tabs (Megazyme, Ireland) as described earlier. Activity at pH range 
3.0-9.0 were performed in 50 mM citrate phosphate buffer, for activity 
determination at pH 9.5, 50 mM CAPSO (Sigma), and for pH 10.0-11.0 range 50 
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cellulose- binding domain ligated, with or without a linker, to a DNA sequence 
encoding the saccharide gum degrading enzyme and growing the host cell to 
express the fused gene. Enzyme hybrids may be described by the following 
formula: 
5 CBD - MR - X 

wherein CBD is the N-terminal or the C-terminal region of an amino acid 
sequence corresponding to at least the cellulose- binding domain; MR is the 
middle region (the linker), and may be a bond, or a short linking group preferably 
of from about 2 to about 100 carbon atoms, more preferably of from 2 to 40 
10 carbon atoms; or is preferably from about 2 to to about 100 amino acids, more 
preferably of from 2 to 40 amino acids; and X is an N-terminal or C-terminal 
region of the enzyme of the invention. 

The above-mentioned enzymes may be of any suitable origin, such as 
15 vegetable, animal, bacterial, fungal and yeast origin. Origin can further be 
mesophilic or extremophiiic (psychrophilic, psychrotrophic, thermophilic, 
barophilic, alkalophilic, acidophilic, halophilic, etc.). Purified or non-purified forms 
of these enzymes may be used. Nowadays, it is common practice to modify wild- 
type enzymes via protein / genetic engineering techniques in order to optimise 
20 their performance efficiency in the cleaning compositions of the invention. For 
example, the variants may be designed such that the compatibility of the enzyme 
to commonly encountered ingredients of such compositions is increased. 
Alternatively, the variant may be designed such that the optimal pH, bleach or 
chelant stability, catalytic activity and the like, of the enzyme variant is tailored to 
25 suit the particular cleaning application. 

In particular, attention should be focused on amino acids sensitive to 
oxidation in the case of bleach stability and on surface charges for the surfactant 
compatibility. The isoelectric point of such enzymes may be modified by the 
30 substitution of some charged amino acids, e.g. an increase in isoelectric point 
may help to improve compatibility with anionic surfactants. The stability of the 
enzymes may be further enhanced by the creation of e.g. additional salt bridges 
and enforcing metal binding sites to increase chelant stability. 

35 

Detergent components 
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by the amount of electrolytes present. In preferred embodiments herein, the 
compositions will further comprise from 0% to about 10%, more preferably from 
about 2% to about 6%, even more preferably from about 3% to about 5%, of a 
suitable electrolyte or acid equivalent thereof. Sodium citrate is a highly 
5 preferred electrolyte for use herein. 

The compositions herein may optionally contain from about 0% to about 
10%, by weight, of solvents and hydrotropes. Without being limited by theory, it 
is believed that the presence of solvents and hydrotropes can affect the 
structured versus isotropic nature of the compositions; By "solvent" is meant the 

10 commonly used solvents in the detergent industry, including alkyl monoalcohol, 
di- t and tri-alcohols, ethylene glycol, propylene glycol, propanediol, ethanediol, 
glycerine, etc. By "hydrotrope" is meant the commonly used hydrotropes in the 
detergent industry, including short chain surfactants that help solubilize other 
surfactants. Other examples of hydrotropes include cumene, xylene, or toluene 

15 sulfonate, urea, Cq or shorter chain alkyl carboxylates, and Cq or shorter chain 
alkyl sulfate and ethoxylated sulfates. 

Fatty acids of use herein include saturated and/or unsaturated fatty acids 
obtained from natural sources or synthetically prepared. Examples of fatty acids 
include capric, lauric, myristic, palmitic, stearic, arachidic, and behenic acid. 

20 Other fatty acids include palmitoleic, oleic, linoleic, linolenic, and ricinoleic acid. 

The compositions of the invention may be formulated hand and machine 
laundry detergent compositions including laundry additive compositions and 
compositions suitable for use in the soaking and/or pretreatment of stained 
25 fabrics, rinse added fabric softener compositions. 

When formulated as compositions suitable for use in a laundry machine 
; washing method, the compositions of the invention preferably contain both a 
surfactant and a builder compound and additionally one or more detergent 
30 components preferably selected from organic polymeric compounds, bleaching 
agents, additional enzymes, suds suppressors, dispersants, lime-soap 
dispersants, soil suspension and anti-redeposition agents and corrosion 
inhibitors. Laundry compositions can also contain softening agents, as additional 
detergent components. Such compositions containing an enzyme hydrolysing 
35 saccharides gums, can provide fabric cleaning, stain removal, whiteness 
maintenance, softening, color appearance and dye transfer inhibition. 
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a cationic surfactant, provide enhanced food stain/soil removal, dingy cleaning 
and whiteness maintenance. 

Without wishing to be bound by theory, it is believed that the enzymatic 
5 hydrolysis results in small particles being more easily removed by nonionic 
surfactants known to focus on particulate soiling. Preferred nonionic surfactants 
are alkyl ethoxylate AE3 to AE7. It is also believed that the combination of the 
fabric substantive cationic surfactant with the enzymatic hydrolysis of the 
saccharide gums degrading enzyme provides improved performances. 

10 

The surfactant is typically present at a level of from 0.1% to 60% by 
weight. More preferred levels of incorporation are 1% to 35% by weight, most 
preferably from 1 % to 30% by weight of laundry detergent compositions in accord 
with the invention. 

15 

The surfactant is preferably formulated to be compatible with enzyme 
components present in the composition. In liquid or gel compositions the 
surfactant is most preferably formulated such that it promotes, or at least does 
not degrade, the stability of any enzyme in these compositions. 

20 

Nonionic surfactants 

Polyethylene, polypropylene, and polybutylene oxide condensates of alkyl 
phenols are suitable for use as the nonionic surfactant of the surfactant systems 
of the present invention, with the polyethylene oxide condensates being 

25 preferred. These compounds include the condensation products of alkyl phenols 
having an alkyl group containing from about 6 to about 14 carbon atoms, 
preferably from about 8 to about 14 carbon atoms, in either a straight-chain or 
branched-chain configuration with the alkylene oxide. In a preferred embodiment, 
the ethylene oxide is present in an amount equal to from about 2 to about 25 

30 moles, more preferably from about 3 to about 15 moles, of ethylene oxide per 
mole of alkyl phenol. Commercially available nonionic surfactants of this type 
include Igepal™ CO-630, marketed by the GAF Corporation; and Triton™ X- 
45, X-114, X-100 and X-102, all marketed by the Rohm & Haas Company. These 
surfactants are commonly referred to as alkylphenol alkoxylates (e.g., alkyl 

35 phenol ethoxylates). 
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the hydrophobic group is attached at the 2-, 3-, 4-, etc. positions thus giving a 
glucose or galactose as opposed to a glucoside or galactoside). The 
intersaccharide bonds can be, e.g., between the one position of the additional 
saccharide units and the 2-, 3-, 4-, and/or 6- positions on the preceding 
5 saccharide units. 

The preferred alkylpolyglycosides have the formula: 

R2o(C n H 2n O) t (glycosyl) x 

10 wherein R 2 is selected from the group consisting of alkyl, alkylphenyl, 
hydroxyalkyl, hydroxyalkylphenyl, and mixtures thereof in which the alkyl groups 
contain from about 10 to about 18, preferably from about 12 to about 14, carbon 
atoms; n is 2 or 3, preferably 2; t is from 0 to about 10, preferably 0; and x is from 
about 1.3 to about 10, preferably from about 1.3 to about 3, most preferably from 

15 about 1.3 to about 2.7. The glycosyl is preferably derived from glucose. To 
prepare these compounds, the alcohol or alkylpolyethoxy alcohol is formed first 
and then reacted with glucose, or a source of glucose, to form the glucoside 
(attachment at the 1-position). The additional glycosyl units can then be attached 
between their 1-position and the preceding glycosyl units 2-, 3-, 4- and/or 6- 

20 position, preferably predominately the 2-position. 

The condensation products of ethylene oxide with a hydrophobic base 
formed by the condensation of propylene oxide with propylene glycol are also 
suitable for use as the additional nonionic surfactant systems of the present 

25 invention. The hydrophobic portion of these compounds will preferably have a 
molecular weight of from about 1500 to about 1800 and will exhibit water 
insolubility. The addition of polyoxyethylene moieties to this hydrophobic portion 
tends to increase the water solubility of the molecule as a whole, and the liquid 
character of the product is retained up to the point where the polyoxyethylene 

30 content is about 50% of the total weight of the condensation product, which 
corresponds to condensation with up to about 40 moles of ethylene oxide; 
Examples of compounds of this type include certain of the commercially-available 
Plurafac™ LF404 and Pluronic™ surfactants, marketed by BASF. 

35 Also suitable for use as the nonionic surfactant of the nonionic surfactant 

system of the present invention, are the condensation products of ethylene oxide 
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surfactants including linear esters of C8-C20 carboxylic acids (i.e., fatty acids) 
which are sulfonated with gaseous SO3 according to "The Journal of the 
American Oil Chemists Society", 52 (1975), pp. 323-329. Suitable starting 
materials would include natural fatty substances as derived from tallow, palm oil, 
5 etc. 

The preferred alkyl ester sulfonate surfactant, especially for laundry applications, 
comprise alkyl ester sulfonate surfactants of the structural formula: 

O 

II 

10 R3 - CH - C - OR4 

I 

SO3M 

wherein R 3 is a C8-C20 hydrocarbyl, preferably an alkyl, or combination thereof, 
15 R 4 is a Ci-Ce hydrocarbyl, preferably an alkyl, or combination thereof, and M is 
a cation which forms a water soluble salt with the alkyl ester sulfonate. Suitable 
salt-forming cations include metals such as sodium, potassium, and lithium, and 
substituted or unsubstituted ammonium cations, such as monoethanolamine, 
diethanolamine, and triethanolamine. Preferably, R 3 is C10-C16 a,k y , » and r4 is 
20 methyl, ethyl or isopropyl. Especially preferred are the methyl ester sulfonates 
wherein R 3 is C10-C16 a,k y'« 

Other suitable anionic surfactants include the alkyl sulfate surfactants 
which are water soluble salts or acids of the formula ROSO3M wherein R 

25 preferably is a C10-C24 hydrocarbyl, preferably an alkyl or hydroxyalkyl having a 
c 10~ c 20 alk y' component, more preferably a C^-O^q alkyl or hydroxyalkyl, and 
M is H or a cation, e.g., an alkali metal cation (e.g. sodium, potassium, lithium), or 
ammonium or substituted ammonium (e.g. methyl-, dimethyl-, and trimethyl 
ammonium cations and quaternary ammonium cations such as tetramethyl- 

30 ammonium and dimethyl piperdinium cations and quaternary ammonium cations 
derived from alkylamines such as ethylamine, diethylamine, triethylamine, and 
mixtures thereof, and the like). Typically, alkyl chains of C12-C16 are Preferred 
for lower wash temperatures (e.g. below about 50°C) and C^q^q 3lkyl chains 
are preferred for higher wash temperatures (e.g. above about 50°C). 

35 
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greater than zero, typically between about 0.5 and about 6, more preferably 
between about 0.5 and about 3, and M is H or a cation which can be, for 
example, a metal cation (e.g., sodium, potassium, lithium, calcium, magnesium, 
etc.), ammonium or substituted-ammonium cation. Alkyi ethoxylated sulfates as 
5 well as alkyi propoxylated sulfates are contemplated herein. Specific examples 
of substituted ammonium cations include methyl-, dimethyl, trimethyl-ammonium 
cations and quaternary ammonium cations such as tetramethyl-ammonium and 
dimethyl piperdinium cations and those derived from alkylamines such as 
ethylamine, diethylamide, triethylamine, mixtures thereof, and the like. Exemplary 
10 surfactants are C12-C18 alkyi polyethoxylate (1.0) sulfate (Ci2-C<|8E(10)M), 
C12-C18 alkyi polyethoxylate (2.25) sulfate (C 12 -C-| 8 E(2.25)M), C12-C18 alkyi 
polyethoxylate (3.0) sulfate (Ci2-CisE(3.0)M), and C12-C18 a'kyl polyethoxylate 
(4.0) sulfate (C^2'0^qE(4.Q)M), wherein M is conveniently selected from sodium 
and potassium. 

15 

Cationic surfactants 

Cationic detersive surfactants suitable for use in the laundry detergent 
compositions of the present invention are those having one long-chain 
hydrocarbyl group. Examples of such cationic surfactants include the ammonium 
20 surfactants such as alkyltrimethylammonium halogenides, and those surfactants 
having the formula : 

[R2(OR3) y ][R4(OR3) y ] 2 R5N+X- 

25 wherein R 2 js an alkyi or alkyi benzyl group having from about 8 to about 18 
carbon atoms in the alkyi chain, each R 3 is selected from the group consisting of 
-CH 2 CH 2 -, -CH 2 CH(CH 3 )-, -CH 2 CH(CH 2 OH)-, -CH 2 CH 2 CH 2 -, and mixtures 
thereof; each R 4 is selected from the grogp consisting of C1-C4 alkyi, C-1-C4 
hydroxyalkyl, benzyl ring structures formed by joining the two R 4 groups, - 

30 CH2CHOH-CHOHCOR6CHOHCH2OH wherein R6 is any hexose or hexose 
polymer having a molecular weight less than about 1000, and hydrogen when y 
is not 0; R 5 is the same as R 4 or is an alkyi chain wherein the total number of 
carbon atoms of R 2 plus R 5 is not more than about 18; each y is from 0 to about 
10 and the sum of the y values is from 0 to about 15; and X is any compatible 

35 anion. 
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Highly preferred cationic surfactants are the water-soluble quaternary 
ammonium compounds useful in the present composition having the formula : 

R 1 R2R3R4N + X- (i) 

5 

wherein R-| is Cs-Ci6 alkyl, each of R2, R3 and R4 is independently C1-C4 alkyl, 
C-J-C4 hydroxy alkyl, benzyl, and -(C2H4o) x H where x has a value from 2 to 5, 
and X is an anion. Not more than one of R2, R3 or R4 should be benzyl. 
The preferred alkyl chain length for R1 is C12-C15 particularly where the alkyl 
10 group is a mixture of chain lengths derived from coconut or palm kernel fat or is 
derived synthetically by olefin build up or OXO alcohols synthesis. Preferred 
groups for R2R3 and R4 are methyl and hydroxyethyl groups and the anion X 
may be selected from halide, methosulphate, acetate and phosphate ions. 
Examples of suitable quaternary ammonium compounds of formulae (i) for use 
15 herein are : 

coconut trimethyl ammonium chloride or bromide; 

coconut methyl dihydroxyethyl ammonium chloride or bromide; 

decyl triethyl ammonium chloride; 

decyl dimethyl hydroxyethyl ammonium chloride or bromide; 
20 C12-15 dimethyl hydroxyethyl ammonium chloride or bromide; 

coconut dimethyl hydroxyethyl ammonium chloride or bromide; 

myristyl trimethyl ammonium methyl sulphate; 

lauryl dimethyl benzyl ammonium chloride or bromide; 

lauryl dimethyl (ethenoxy)4 ammonium chloride or bromide; 
25 choline esters (compounds of formula (i) wherein Rf is 

CH2-CH2-O-C-C12-I4 a'kyl and R2R3R4 are methyl). 

II 
O 

di-alkyl imidazolines [compounds of formula (i)]. 

30 

Other cationic surfactants useful herein are also described in U.S. Patent 
4,228,044, Cambre, issued October 14, 1980 and in European Patent 
Application EP 000,224. 

35 Typical cationic fabric softening components include the water-insoluble 

quaternary-ammonium fabric softening actives or thei corresponding amine 
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wherein Q is selected from -O-C(O)-, -C(0)-0-, -0-C(0)-0-, -NR 4 -C(0)-, -C(O)- 
NR 4 -; 

R 1 is (CH 2 ) n -Q-T 2 orT3; 
5 R2 is (CH 2 ) m -Q-T 4 or T$ or R 3 ; 

R 3 is C1-C4 alkyl or C1-C4 hydroxyalkyl or H; 
R 4 is H or C1-C4 alkyl or C1-C4 hydroxyalkyl; 
T 1 , T 2 T 3 T 4 , T 5 are independently C1 1-C22 alkyl or alkenyl; 
n and m are integers from 1 to 4; and 
10 X" is a softener-compatible anion. Non-limiting examples of softener-compatible 
anions include chloride or methyl sulfate. 

The alkyl, or alkenyl, chain T 1 , T 2 , T 3 T 4 T 5 must contain at least 11 carbon 
atoms, preferably at least 16 carbon atoms. The chain may be straight or 
15 branched. Tallow is a convenient and inexpensive source of long chain alkyl and 
alkenyl material. The compounds wherein T 1 , T 2 , T 3 T 4 , T 5 represents the 
mixture of long chain materials typical for tallow are particularly preferred. 

Specific examples of quaternary ammonium compounds suitable for use in the 
20 aqueous fabric softening compositions herein include : 

1) N.N-dKtallowyl-oxy-ethyO-N^-dimethyl ammonium chloride; 

2) N,N-di(tallowyl-oxy-ethyl)-N-methyl, N-(2-hydroxyethyl) ammonium methyl 
sulfate; 

3) N,N-di(2-tallowyl-oxy-2-oxo-ethyl)-N,N-dimethyl ammonium chloride; 

25 4) N,N-di(2-tallowyl-oxy-ethylcarbonyl-oxy-ethyl)-N,N-dimethyl ammonium 
chloride; 

5) N-(2-tallowyl-oxy-2-ethyl)-N-(2-tallowyl-oxy-2-oxo-ethyl)-N,N-dimethyl 

ammonium ! 
chloride; 

30 6) N,N,N-tri(tallowyl-oxy-ethyl)-N-methyl ammonium chloride; 

7) N-(2-tallowyl-oxy-2-oxo-ethyl)-N-(tallowyl-N 1 N-dimethyl-ammonium chloride; 
and 

8) 1 ,2-ditallowyl-oxy-3-trimethylammoniopropane chloride; 
and mixtures of any of the above materials. 
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cellulases are disclosed in U.S. Patent 4,435,307, Barbesgoard et al, J61078384 
and WO96/02653 which discloses fungal cellulase produced respectively from 
Humicola insolens, Trichoderma, Thielavia and Sporotrichum. EP 739 982 
describes cellulases isolated from novel Bacillus species. Suitable cellulases are 
5 also disclosed in GB-A-2.075.028; GB-A-2.095.275; DE-OS-2.247.832 and 
W095/26398. 

Examples of such cellulases are cellulases produced by a strain of 
Humicola insolens (Humicola grisea var. thermoidea), particularly the Humicola 
strain DSM 1800. 

10 Other suitable cellulases are cellulases originated from Humicola insolens having 
a molecular weight of about 50KDa, an isoelectric point of 5.5 and containing 415 
amino acids; and a ~43kD endoglucanase derived from Humicola insolens, DSM 
1800, exhibiting cellulase activity; a preferred endoglucanase component has the 
amino acid sequence disclosed in PCT Patent Application No. WO 91/17243. 

15 Also suitable cellulases are the EGIII cellulases from Trichoderma 
longibrachiatum described in WO94/21801, Genencor, published September 29, 
1994. Especially suitable cellulases are the cellulases having color care benefits. 
Examples of such cellulases are cellulases described in European patent 
application No. 91202879.2, filed November 6, 1991 (Novo). Carezyme and 

20 Celluzyme (Novo Nordisk A/S) are especially useful. See also W091/17244 and 
WO91/21801. Other suitable cellulases for fabric care and/or cleaning properties 
are described in WO96/34092, W096/17994 and W095/24471. 

Said cellulases are normally incorporated in the detergent composition at 
levels from 0.0001% to 2% of pure enzyme by weight of the detergent 

25 composition. 

Amylases (a and/or S) can be included for removal of carbohydrate-based 
stains. WO94/02597, Novo Nordisk A/S published February 03; 1994, describes 
cleaning compositions which incorporate mutant amylases. See also 

30 WO95/10603, Novo Nordisk A/S, published April 20, 1995. Other amylases 
known for use in cleaning compositions include both a- and p-amylases. a- 
Amylases are known in the art and include those disclosed in US Pat. no. 
5,003,257; EP 252,666; WO/91/00353; FR 2,676,456; EP 285,123; EP 525,610; 
EP 368,341; and British Patent specification no. 1,296,839 (Novo). Other suitable 

35 amylases are stability-enhanced amylases described in W094/18314, published 
August 18, 1994 and WO96/05295, Genencor, published February 22, 1996 and 
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Enhancers are generally comprised at a level of from 0.1% to 5% by 
weight of total composition. Preferred enhancers are substitued phenthiazine and 
phenoxasine 10-Phenothiazinepropionicacid (PPT), 10-ethylphenothiazine-4- 
carboxylic acid (EPC), 1 O-phenoxazinepropionic acid (POP) and 10- 
5 methylphenoxazine (described in WO 94/12621) and substitued syringates (C3- 
C5 substitued alkyl syringates) and phenols. Sodium percarbonate or perborate 
are preferred sources of hydrogen peroxide. 

Said peroxidases are normally incorporated in the detergent composition 
at levels from 0.0001% to 2% of pure enzyme by weight of the detergent 
10 composition. 

Other preferred enzymes that can be included in the detergent 
compositions of the present invention include lipases. Suitable lipase enzymes 
for detergent usage include those produced by microorganisms of the 

15 Pseudomonas group, such as Pseudomonas stutzeri ATCC 19.154, as disclosed 
in British Patent 1,372,034. Suitable lipases include those which show a positive 
immunological cross-reaction with the antibody of the lipase, produced by the 
microorganism Pseudomonas fluorescent IAM 1057. This lipase is available from 
Amano Pharmaceutical Co. Ltd., Nagoya, Japan, under the trade name Lipase P 

20 "Amano," hereinafter referred to as "Amano-P". Other suitable commercial 
lipases include Amano-CES, lipases ex Chromobacter viscosum, e.g. 
Chromobacter viscosum van lipolyticum NRRLB 3673 from Toyo Jozo Co., 
Tagata, Japan; Chromobacter viscosum lipases from U.S. Biochemical Corp., 
U.S.A. and Disoynth Co., The Netherlands, and lipases ex Pseudomonas 

25 gladioli. Especially suitable lipases are lipases such as M1 Lipase R and 
Lipomax R (Gist-Brocades) and Lipolase R and Lipolase Ultra R (Novo) which have 
found to be very effective when used in combination with the compositions of the 
present invention. Also suitables are the lipolytiq enzymes described in EP 258 
068, WO 92/05249 and WO 95/22615 by Novo Nordisk and in WO 94/03578, 

30 WO 95/35381 and WO 96/00292 by Unilever. 

Also suitable are cutinases [EC 3.1.1.50] which can be considered as a special 
kind of lipase, namely lipases which do not require interfacial activation. Addition 
of cutinases to detergent compositions have been described in e.g. WO-A- 
88/09367 (Genencor); WO 90/09446 (Plant Genetic System) and WO 94/14963 

35 and WO 94/14964 (Unilever). 
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filed October 13, 1994. Also suitable is a carbonyl hydrolase variant of the 
protease described in WO95/10591, having an amino acid sequence derived by 
replacement of a plurality of amino acid residues replaced in the precursor 
enzyme corresponding to position +210 in combination with one or more of the 
5 following residues : +33, +62, +67, +76, +100, +101, +103, +104, +107, +128, 
+129, +130, +132, +135, +156, +158, +164, +166, +167, +170, +209, +215, 
+217, +218, and +222, where the numbered position corresponds to naturally- 
occurring subtilisin from Bacillus amyloliquefaciens or to equivalent amino acid 
residues in other carbonyl hydrolases or subtilisins, such as Bacillus lentus 
10 subtilisin (co-pending patent application US Serial No. 60/048,550, filed June 04, 
1997). 

Also suitable for the present invention are proteases described in patent 
applications EP 251 446 and WO 91/06637, protease BLAP® described in 
WO91/02792 and their variants described in WO 95/23221. 

15 See also a high pH protease from Bacillus sp. NCIMB 40338 described in WO 
93/18140 A to Novo. Enzymatic detergents comprising protease, one or more 
other enzymes, and a reversible protease inhibitor are described in WO 
92/03529 A to Novo. When desired, a protease having decreased adsorption 
and increased hydrolysis is available as described in WO 95/07791 to Procter & 

20 Gamble. A recombinant trypsin-like protease for detergents suitable herein is 
described in WO 94/25583 to Novo. Other suitable proteases are described in 
EP 516 200 by Unilever. 

The proteolytic enzymes are incorporated in the detergent compositions of 
the present invention a level of from 0.0001% to 2%, preferably from 0.001% to 

25 0.2%, more preferably from 0.005% to 0.1% pure enzyme by weight of the 
composition. 

The above-mentioned enzymes may be of any suitable origin, such as 
vegetable, animal, bacterial, fungal and yeast origin. Origin can further be 

30 mesophilic or extremophilic (psychrophilic, psychrotrbphic, thermophilic, 
barophilic, alkalophilic, acidophilic, halophilic, etc.). Purified or non-purified forms 
of these enzymes may be used. Nowadays, it is common practice to modify wild- 
type enzymes via protein / genetic engineering techniques in order to optimise 
their performance efficiency in the cleaning compositions of the invention. For 

35 example, the variants may be designed such that the compatibility of the enzyme 
to commonly encountered ingredients of such compositions is increased. 
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October 29, 1986, Venegas. Enzyme stabilisation systems are also described, 
for example, in U.S. 3,519,570. A useful Bacillus, sp. AC13 giving proteases, 
xylanases and cellulases, is described in WO 9401532 A to Novo. 

5 Bleaching agent 

It has been surprisingly found that the laundry detergent compositions of 
the present invention further comprising a bleaching agent, especially a bleach 
activator bleaching system, provide enhanced food stain/soil removal, dingy 
10 cleaning and whiteness maintenance. Without wishing to be bound by theory, it is 
believed that the smaller chromophoric particles resulting from the saccharide 
gums degrading enzyme hydrolysis are more easily attacked by the bleach 
activated bleaching systems, especially at low temperature. 

15 Additional optional detergent ingredients that can be included in the 

laundry detergent compositions of the present invention include bleaching agents 
such as hydrogen peroxide, PB1, PB4 and percarbonate with a particle size of 
400-800 microns. 

20 These bleaching agent components can include one or more oxygen 

bleaching agents and, depending upon the bleaching agent chosen, one or more 
bleach activators. When present oxygen bleaching compounds will typically be 
present at levels of from about 1% to about 25%. 

25 The bleaching agent component for use herein can be any of the 

bleaching agents useful for laundry detergent compositions including oxygen 
bleaches as well as others known in the art. The bleaching agent suitable for the 
present invention can be an activated or non-activated bleachingiagent. 

30 One category of oxygen bleaching agent that can be used encompasses 

percarboxylic acid bleaching agents and salts thereof. Suitable examples of this 
class of agents include magnesium monoperoxyphthalate hexahydrate, the 
magnesium salt of meta-chloro perbenzoic acid, 4-nonylamino-4- 
oxoperoxybutyric acid and diperoxydodecanedioic acid. Such bleaching agents 

35 are disclosed in U.S. Patent 4,483,781, U.S. Patent Application 740,446, 
European Patent Application 0,133,354 and U.S. Patent 4,412,934. Highly 
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The hydrogen peroxide may also be present by adding an enzymatic 
system (i.e. an enzyme and a substrate therefore) which is capable of generating 
hydrogen peroxide at the beginning or during the washing and/or rinsing process. 
5 Such enzymatic systems are disclosed in EP Patent Application 91202655.6 filed 
October 9, 1991. 

Metal-containing catalysts for use in bleach compositions, include cobalt- 
containing catalysts such as Pentaamine acetate cobalt(lll) salts and 
10 manganese-containing catalysts such as those described in EPA 549 271; EPA 
549 272; EPA 458 397; US 5,246,621; EPA 458 398; US 5,194,416 and US 
5,114,611. Bleaching composition comprising a peroxy compound, a 
manganese-containing bleach catalyst and a chelating agent is described in the 
patent application No 94870206.3. 

15 

Bleaching agents other than oxygen bleaching agents are also known in 
the art and can be utilized herein. One type of non-oxygen bleaching agent of 
particular interest includes photdactivated bleaching agents such as the 
sulfonated zinc and/or aluminum phthalocyanines. These materials can be 

20 deposited upon the substrate during the washing process. Upon irradiation with 
light, in the presence of oxygen, such as by hanging clothes out to dry in the 
daylight, the sulfonated zinc phthalocyanine is activated and, consequently, the 
substrate is bleached. Preferred zinc phthalocyanine and a photoactivated 
bleaching process are described in U.S. Patent 4,033,718. Typically, detergent 

25 compositions will contain about 0.025% to about 125%, by weight, of sulfonated 
zinc phthalocyanine. 

Builder system 

30 The laundry detergent compositions of the present invention will preferably 

comprise builder, more preferably an inorganic builder, most preferably Zeolite A, 
a layered silicate and/or Sodium tripolyphosphate. It has been surprisingly found 
that the laundry detergent composition of the present invention further comprising 
a builder, provide enhanced food stain/soil removal, dingy cleaning and 

35 whiteness maintenance. Without wishing to be bound by theory, it is believed that 
the saccharide gums may entrap calcium and thereby limit the enzyme 
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derivatives disclosed in British Patent Nos. 1,398,421 and 1,398,422 and in U.S. 
Patent No. 3,936,448, and the sulfonated pyrolysed citrates described in British 
Patent No. 1,082,179, while polycarboxylates containing phosphone substituents 
are disclosed in British Patent No. 1,439,000. 

5 

Alicyclic and heterocyclic polycarboxylates include cyclopentane- 
cis,cis,cis-tetracarboxy!ates, cyclopentadienide pentacarboxylates, 2,3,4,5- 
tetrahydro-furan - cis, cis, cis-tetracarboxylates, 2,5-tetrahydro-furan -cis - 
dicarboxylates, 2,2,5,5-tetrahydrofuran - tetracarboxylates, 1,2,3,4,5,6-hexane - 
10 hexacar-boxylates and and carboxymethyl derivatives of polyhydric alcohols 
such as sorbitol, mannitol and xylitol. Aromatic poly-carboxylates include mellitic 
acid, pyromeilitic acid and the phthalic acid derivatives disclosed in British Patent 
No. 1,425,343. 

Of the above, the preferred polycarboxylates are hydroxycarboxylates 
15 containing up to three carboxy groups per molecule, more particularly citrates. 

Preferred builder systems for use in the present compositions include a 
mixture of a water-insoluble aluminosilicate builder such as zeolite A or of a 
layered silicate (SKS-6), and a water-soluble carboxylate chelating agent such as 
20 citric acid. Other preferred builder systems include a mixture of a water-insoluble 
aluminosilicate builder such as zeolite A, and a watersoluble carboxylate 
chelating agent such as citric acid. Preferred builder systems for use in liquid 
detergent compositions of the present invention are soaps and polycarboxylates. 

25 Other builder materials that can form part of the builder system for use in 

granular compositions include inorganic materials such as alkali metal 
carbonates, bicarbonates, silicates, and organic materials such as the organic 
phosphonates, amino polyalkylene phosphonates and arriino polycarboxylates. 
Other suitable water-soluble organic salts are the homo- or co-polymeric 

30 acids or their salts, in which the polycarboxylic acid comprises at least two 
carboxyl radicals separated from each other by not more than two carbon atoms. 
Polymers of this type are disclosed in GB-A-1, 596,756. Examples of such salts 
are polyacrylates of MW 2000-5000 and their copolymers with maleic anhydride, 
such copolymers having a molecular weight of from 20,000 to 70,000, especially 

35 about 40,000. 
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Semi-polar nonionic surfactants are a special category of nonionic 
surfactants which include water-soluble amine oxides containing one alkyl moiety 
of from about 10 to about 18 carbon atoms and 2 moieties selected from the 
group consisting of alkyl groups and hydroxyalkyl groups containing from about 1 
5 to about 3 carbon atoms; water-soluble phosphine oxides containing one alkyl 
moiety of from about 10 to about 18 carbon atoms and 2 moieties selected from 
the group consisting of alkyl groups and hydroxyalkyl groups containing from 
about 1 to about 3 carbon atoms; and water-soluble sulfoxides containing one 
alkyl moiety of from about 10 to about 18 carbon atoms and a moiety selected 
10 from the group consisting of alkyl and hydroxyalkyl moieties of from about 1 to 
about 3 carbon atoms. 

Semi-polar nonionic detergent surfactants include the amine oxide surfactants 
having the formula : 

15 0 

r3(OR 4 )xN(R5)2 



wherein R^ is an alkyl, hydroxyalkyl, or alkyl phenyl group or mixtures therof 
20 containing from about 8 to about 22 carbon atoms; R 4 is an alkylene or 
hydroxyalkylene group containing from about 2 to about 3 carbon atoms or 
mixtures thereof; x is from 0 to about 3; and each R 5 is an alkyl or hydroxyalkyl 
group containing from about 1 to about 3 carbon atoms or a polyethylene oxide 
group containing from about 1 to about 3 ethylene oxide groups. The R 5 groups 
25 can be attached to each other, e.g., through an oxygen or nitrogen atom, to form 
a ring structure. 

These amine oxide surfactants in particular include G10-C18 alkyl 
dimethyl amine oxides and C8-C12 alkoxy pthyl dihydroxy ethyl amine oxides. 

When included therein, the cleaning compositions of the present invention 
30 typically comprise from 0.2% to about 15%, preferably from about 1% to about 
1 0% by weight of such semi-polar nonionic surfactants. 



The laundry detergent composition of the present invention may further 
comprise a cdsurfactant selected from the group of primary or tertiary amines. 
35 Suitable primary amines for use herein include amines according to the formula 
R1NH2 wherein R<| is a C6-Ci2, preferably Cg-Cio alkyl chain or R4X(CH2) n . X 
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Most preferred amines of the present invention include 1-octylamine, 1- 
hexylamine, 1-decylamine, 1-dodecylamine,C8-10oxypropylamine, N coco 1- 
3diaminopropane, coconutalkyldimethylamine, lauryldimethylamine, lauryl bis- 
(hydroxyethyl)amine, coco bis(hydroxyehtyl)amine, lauryl amine 2 moles 
5 propoxylated, octyl amine 2 moles propoxylated, lauryl amidopropyl- 
dimethylamine, C8-10 amidopropyldimethylamine and C10 amidopropyl- 
dimethylamine. 

The most preferred amines for use in the compositions herein are 1-hexylamine, 
1-octylamine, 1-decylamine, 1-dodecylamine. Especially desirable are n- 
10 dodecyldimethylamine and bishydroxyethylcoconutalkylamine and oleylamine 7 
times ethoxylated, lauryl amido propylamine and cocoamido propylamine. 



15 

Color care and fabric care benefits 

Technologies which provide a type of color care benefit can also be 
included. Examples of these technologies are metallo catalysts for color 

20 maintenance. Such metallo catalysts are described in co-pending European 
Patent Application No. 92870181.2. Dye fixing agents, polyolefin dispersion for 
anti-wrinkles and improved water absorbancy, perfume and amino-functional 
polymer for color care treatment and perfume substantivity are further examples 
of color care / fabric care technologies and are described in the co-pending 

25 Patent Application No. 96870140.9, filed November 07, 1996. 

Fabric softening agents can also be incorporated into laundry detergent 
compositions in accordance with the present invention. These agents may be 
inorganic or organic in type. Inorganic softening agents are exemplified by the 

30 smectite clays disclosed in GB-A-1 400 898 and in USP 5,019,292. Organic 
fabric softening agents include the water insoluble tertiary amines as disclosed in 
GB-A1 514 276 and EP-B0 011 340 and their combination with mono C12-C14 
quaternary ammonium salts are disclosed in EP-B-0 026 527 and EP-B-0 026 
528 and di-long-chain amides as disclosed in EP-B-0 242 919. Other useful 

35 organic ingredients of fabric softening systems include high molecular weight 
polyethylene oxide materials as disclosed in EP-A-0 299 575 and 0 313 146. 
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Chelating Agents 
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Polyfunctionally-substituted aromatic chelating agents are also useful in 
the compositions herein. See U.S. Patent 3,812,044, issued May 21, 1974, to 
Connor et al. Preferred compounds of this type in acid form are 
dihydroxydisulfobenzenes such as 1 ,2-dihydroxy-3,5-disulfobenzene. 

5 

A preferred biodegradable chelator for use herein is ethylenediamine 
disuccinate ("EDDS"), especially the [S,S] isomer as described in U.S. Patent 
4,704,233, November 3, 1987, to Hartman and Perkins. 

10 The compositions herein may also contain water-soluble methyl glycine 

diacetic acid (MGDA) salts (or acid form) as a chelant or co-builder useful with, 
for example, insoluble builders such as zeolites, layered silicates and the like. 

If utilized, these chelating agents will generally comprise from about 0.1% 
15 to about 15% by weight of the detergent compositions herein. More preferably, if 
utilized, the chelating agents will comprise from about 0.1% to about 3.0% by 
weight of such compositions. 

Suds suppressor 

20 

Another optional ingredient is a suds suppressor, exemplified by silicones, 
and silica-silicone mixtures. Silicones can be generally represented by alkylated 
polysiloxane materials while silica is normally used in finely divided forms 
exemplified by silica aerogels and xerogels and hydrophobic silicas of various 

25 types. These materials can be incorporated as particulates in which the suds 
suppressor is advantageously releasably incorporated in a water-soluble or 
water-dispersible, substantially non-surface-active detergent impermeable 
carrier. Alternatively the suds suppressor can be dissolved or dispersed in a 
liquid carrier and applied by spraying on to one or more of the other components. 

30 A preferred silicone suds controlling agent is disclosed in Bartollota et al. 

U.S. Patent 3 933 672. Other particularly useful suds suppressors are the self- 
emulsifying silicone suds suppressors, described in German Patent Application 
DTOS 2 646 126 published April 28, 1977. An example of such a compound is 
DC-544, commercially available from Dow Corning, which is a siloxane-glycol 

35 copolymer. Especially preferred suds controlling agent are the suds suppressor 
system comprising a mixture of silicone oils and 2-alkyl-alcanols. Suitable 2-alkyl- 
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acrylic acid copolymers previously mentioned as builders, as well as copolymers 
of maleic anhydride with ethylene, methylvinyl ether or methacrylic acid, the 
maleic anhydride constituting at least 20 mole percent of the copolymer. These 
materials are normally used at levels of from 0.5% to 10% by weight, more 
preferably from 0.75% to 8%, most preferably from 1% to 6% by weight of the 
composition. 

Preferred optical brighteners are anionic in character, examples of which 
are disodium 4,4 f -bis-(2-diethanolamino-4-anilino -s- triazin-6-ylamino)stilbene- 
2:2' disulphonate, disodium 4, - 4'-bis-(2-morpholino>4-anilino-s-tria2in-6-ylamino- 
stilbene-2:2' - disulphonate, disodium 4,4* - bis-(2,4-dianilino-s-triazin-6- 
ylamino)stilbene-2:2' - disulphonate, monosodium 4\4 M -bis-(2,4-dianilino-s-tri- 
azin-6 ylamino)stilbene-2-sulphonate, disodium 4,4' -bis-(2-anilino-4-(N-methyl-N- 
2-hydroxyethylamino)-s-triazin-6-ylamino)stilbene-2 l 2 , - disulphonate, di-sodium 
4,4' -bis-(4-phenyl-2,1 ,3-triazol-2-yl)-stilbene-2,2' disulphonate, di-so-dium 
4,4 , bis(2-anilino-4-(1-methyl-2-hydroxyethylamino)-s-triazin-6- ylami-no)stilbene- 
2,2'disulphonate, sodium 2(stilbyl-4"-(naphtho-1 , ,2 , :4,5)-1,2,3 - triazole-2 H - 
sulphonate and 4,4 , -bis(2-sulphostyryl)biphenyl. Highly preferred brighteners are 
the specific brighteners of co-pending European Patent application No. 
95201943.8. 

Other useful polymeric materials are the polyethylene glycols, particularly 
those of molecular weight 1000-10000, more particularly 2000 to 8000 and most 
preferably about 4000. These are used at levels of from 0.20% to 5% more 
preferably from 0.25% to 2.5% by weight. These polymers and the. previously 
mentioned homo- or co-polymeric polycarboxylate salts are valuable for 
improving whiteness maintenance, fabric ash deposition, and cleaning 
performance on clay, proteinaceous and oxidizable soils in the presence of 
transition metal impurities. 

Soil release agents useful in compositions of the present invention are 
conventionally copolymers or terpolymers of terephthalic acid with ethylene glycol 
and/or propylene glycol units in various arrangements. Examples of such 
polymers are disclosed in the commonly assigned US Patent Nos. 4116885 and 
4711730 and European Published Patent Application No. 0 272 033. A particular 
preferred polymer in accordance with EP-A-0 272 033 has the formula : 
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is 6-12. The side-chains are ester-linked to the polyacrylate "backbone" to 
provide a "comb" polymer type structure. The molecular weight can vary, but is 
typically in the range of about 2000 to about 50,000. Such alkoxylated 
polycarboxylates can comprise from about 0.05% to about 10%, by weight, of the 
5 compositions herein. 

Dispersants 

The laundry detergent compositions of the present invention can also 
10 contain dispersants : Suitable water-soluble organic salts are the homo- or co- 
polymeric acids or their salts, in which the polycarboxylic acid comprises at least 
two carboxyl radicals separated from each other by not more than two carbon 
atoms. Polymers of this type are disclosed in GB-A-1 ,596,756. Examples of 
such salts are polyacrylates of MW 2000-5000 and their copolymers with maleic 
15 anhydride, such copolymers having a molecular weight of from 1,000 to 100,000. 

Especially, copolymer of acrylate and methylacrylate such as the 480N 
having a molecular weight of 4000, at a level from 0.5-20% by weight of 
composition can be added in the laundry detergent compositions of the present 
invention. 

20 

The compositions of the invention may contain a lime soap peptiser 
compound, which has preferably a lime soap dispersing power (LSDP), as 
defined hereinafter of no more than 8, preferably no more than 7, most preferably 
no more than 6. The lime soap peptiser compound is preferably present at a level 
25 from 0% to 20% by weight. 

A numerical measure of the effectiveness of a lime soap peptiser is given 
by the lime soap dispersant power (LSDP) which is determined using the lime 
soap dispersant test as described in an article by H.C. Borghetty and C.A. 

30 Bergman, J. Am. Oil. Chem. Soc, volume 27, pages 88-90, (1950). This lime 
soap dispersion test method is widely used by practitioners in this art field being 
referred to, for example, in the following review articles; W.N. Linfield, Surfactant 
science Series, Volume 7, page 3; W.N. Linfield, Tenside surf, det., volume 27, 
pages 159-163, (1990); and M.K. Nagarajan, W.F. Masler, Cosmetics and 

35 Toiletries, volume 104, pages 71-73, (1989). The LSDP is the % weight ratio of 
dispersing agent to sodium oleate required to disperse the lime soap deposits 
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preferably from 0.05% to 1% by weight of polymeric dye transfer inhibiting 
agents. Said polymeric dye transfer inhibiting agents are normally incorporated 
into laundry detergent compositions in order to inhibit the transfer of dyes from 
colored fabrics onto fabrics washed therewith. These polymers have the ability to 
5 complex or adsorb the fugitive dyes washed out of dyed fabrics before the dyes 
have the opportunity to become attached to other articles in the wash. 
Especially suitable polymeric dye transfer inhibiting agents are polyamine N-oxide 
polymers, copolymers of N-vinylpyrrolidone and N-vinylimidazole, 
polyvinylpyrrolidone polymers, polyvinyloxazolidones and polyvinylimidazoles or 
10 mixtures thereof. 

Addition of such polymers also enhances the performance of the enzymes 
according the invention. 

a) Polyamine N-oxide polymers 
15 The polyamine N-oxide polymers suitable for use contain units having the 

following structure formula : 



P 

I 

20 (I) A x 
I 

R 



wherein P is a polymerisable unit, whereto the R-N-O group can be attached to 
25 or wherein the R-N-0 group forms part of the polymerisable unit or a 

combination of both. 



o ;o o 

II II II 

30 AisNC, CO, C, -0- t -S-,-N-;xisOor1; 

R are aliphatic, ethoxylated aliphatics, aromatic, heterocyclic or 
alicyclic groups or any combination thereof whereto the nitrogen of the 
N-O group can be attached or wherein the nitrogen of the N-O group is 
part of these groups. 

35 

The N-O group can be represented by the following general structures : 
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Examples of these classes are polyamine oxides wherein R groups can be 
aromatic such as phenyl. 

Any polymer backbone can be used as long as the amine oxide polymer 
formed is water-soluble and has dye transfer inhibiting properties. Examples of 
suitable polymeric backbones are polyvinyls, poly alky lenes, polyesters, 
polyethers, polyamide, polyimides, polyacrylates and mixtures thereof. 

The amine N-oxide polymers of the present invention typically have a ratio 
of amine to the amine N-oxide of 10:1 to 1:1000000. However the amount of 
amine oxide groups present in the polyamine oxide polymer can be varied by 
appropriate copolymerization or by appropriate degree of N-oxidation. Preferably, 
the ratio of amine to amine N-oxide is from 2:3 to 1:1000000. More preferably 
from 1:4 to 1:1000000, most preferably from 1:7 to 1:1000000. The polymers of 
the present invention actually encompass random or block copolymers where 
one monomer type is an amine N-oxide and the other monomer type is either an 
amine N-oxide or not. The amine oxide unit of the polyamine N-oxides has a PKa 
< 10, preferably PKa < 7, more preferred PKa < 6. 

The polyamine oxides can be obtained in almost any degree of polymerisation. 
The degree of polymerisation is not critical provided the material has the desired 
water-solubility and dye-suspending power. 

Typically, the average molecular weight is within the range of 500 to 
1000,000; preferably from 1 ,000 to 50,000, more preferably from 2,000 to 30,000, 
most preferably from 3,000 to 20,000. 

b) Copolymers of N-vinylpyrrolidone and N-vinylimidazole 

The N-vinylimidazole N-vinylpyrrolidone polymers used in the present 
invention have an average molecular weight range from 5,000-1,000,000, 
preferably from 5,000-200,000. 

Highly preferred polymers for use in detergent compositions according to 
the present invention comprise a polymer selected from N-vinylimidazole N- 
vinylpyrrolidone copolymers wherein said polymer has an average molecular 
weight range from 5,000 to 50,000 more preferably from 8,000 to 30,000, most 
preferably from 10,000 to 20,000. 
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n^"^*^ 1 ^^ of 360,000). Other suitable 
and PVP K-90 (average ^^^^Ny available from BASF Cooperation 
polyvinylpyrrolidones which are ««™^ polyvinylp yrTolidones known to 
•ncfude sokalan HP 165 and SokalanJ P and EP . A . 

persons skilled in the detergent field (see 
256,696). 

d) Polyvinyloxazolidone : jnvention may also utilize 

The detergent composes o ^ -P agent . S a.d 

polyvinyloxazolidone as a polymenc dy abou t 2,500 to 

polylytoxazolidones have an ™™\^J 2 oo,m, -re preferably 
ab out 400.000, preferably from about 5.000 t 
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from about 5,000 to about 50,000, and most preferably from about 5,000 to about 
15,000. 

e) Polyvinylimidazole : 

5 The detergent compositions of the present invention may also utilize 

polyvinylimidazole as polymeric dye transfer inhibiting agent. Said 
polyvinylimidazoles have an average about 2,500 to about 400,000, preferably 
from about 5,000 to about 200,000, more preferably from about 5,000 to about 
50,000, and most preferably from about 5,000 to about 15,000. 

10 

f) Cross-linked polymers : 

Cross-linked polymers are polymers whose backbone are interconnected 
to a certain degree; these links can be of chemical or physical nature, possibly 
with active groups n the backbone or on branches; cross-linked polymers have 
15 been described in the Journal of Polymer Science, volume 22, pages 1035-1039. 

In one embodiment, the cross-linked polymers are made in such a way 
that they form a three-dimensional rigid structure, which can entrap dyes in the 
pores formed by the three-dimensional structure. In another embodiment, the 
cross-linked polymers entrap the dyes by swelling. Such cross-linked polymers 
20 are described in the co-pending patent application 94870213.9 
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10 



15 



«. hp used in essentially any washing 
Tne compositions ofthe "J^,.,^ methods and 

or cleaning methods, including aid composition may be 

me thods with rinsing steps for wh.ch a separ 

added. 

• hpd herein comprises contacting fabrics wrth a 

* cleaning ^ ™ p > H o( tK e treatment solution* 

95-C. especially between 10 C and 60 ^ composltlon „, * e 

|M« «■» 7 10 P *t a 1« U m — r. °< ■«*"« 7 ami 93 
present invention will have a pH in a 1 A 
(retened to as -alkaline- detergent). 

to exemplify compositions ot the 
™ 'IT VZZZS mean, to M or o,Pe W ise delrne « 
present invention, but are w 



scope of the invention 



25 



scope ui ui= 

, nth edeter g entcompositions.th^ 
enzyme by weight of the "of the total compositions. The 

detergent ingredients are y ^ 

abbreviated component KJent.ficat.ons there 



LAS 

TAS 

CxyAS 

CxySAS 

CxyEz 



.■ M r.iii alkyl benzene sulphonate. 
Sodium linear C-i 1-13 
Sodium tallow alkyl sulphate. 

*? X t y ^,3)* sulfate. 

SSfesssa- - 
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CxyEzS : Ci x - Cly sodium alkyl sulfate condensed with an 

average of z moles of ethylene oxide. 

OAS : R2.N+(CH3)2(C 2 H 4 OH) with R 2 = C12-C14. 

OAS 1 : R 2 .N+(CH3)2(C2H 4 OH) with R 2 = C 8 -Ci 1 . 

APA : Cs-io amido propyl dimethyl amine. 

Soap : Sodium linear alkyl carboxylate derived from a 80/20 

mixture of tallow and coconut fatty acids. 

Nonionic : C 1 3-C 1 5 mixed ethoxy lated/propoxylated fatty alcohol 

with an average degree of ethoxylation of 3.8 and an 
average degree of propoxylation of 4.5. 

Neodol 45-13 : C14-C15 linear primary alcohol ethoxylate, sold by Shell 

Chemical CO. 

Quat : Quaternary surfactant selected from one or more of the 

following: lauryl trimethyl ammonium chloride, myristyl 
trimethyl ammonium chloride, palmityl trimethyl 
ammonium chloride, coconut trimethylammonium 
chloride, coconut trimethylammonium methylsulfate, 
coconut dimethyl-monohydroxyethyl-ammonium chloride, 
coconut dimethyl-monohydroxyethylammonium 
methylsulfate, steryl dimethyl-monohydroxy- 
ethylammonium chloride, steryl dimethylmonohydroxy- 
ethylammonium methylsulfate, di- C-| 2 -Ci4 alkyl 
dimethyl ammonium chloride. 



STS : Sodium toluene sulphonate. 

CFAA : C12-C14 alkyl N-methyl glucamide. 

TFAA : Ci6-Ci8 alk y' N-methyl glucamide. 

TPKFA : C 1 2 -C 1 4 topped whole cut fatty acids. 

DEQA : Di-(tallow-oxy-ethyl) dimethyl ammonium chloride. 

DEQA (2) : Di-(soft-tallowyloxyethyl) hydroxyethyl methyl ammonium 

methylsulfate. 

DTDMAMS : Ditalllow dimethyl ammonium methylsulfate. 

SDASA : 1 :2 ratio of stearyldimethyl amine:triple-pressed stearic 

acid. 

Silicate : Amorphous Sodium Silicate (Si02:Na 2 0 ratio = 1 .6-3.2). 
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Zeolite A 



Na-SKS-6 
Citrate 



Citric 

Borate 

Carbonate 

Bicarbonate 

Sulphate 
Mg Sulphate 
STPP 
TSPP 
MA/AA 

MA/AA1 

AA 

PB1 

PB4 

Percarbonate 

NaDCC 
TAED 



" p art ide size distribution between 425 and 850 

micrometres. 
Anhydrous citric acid. 

•* apa * tesize 

x. ?nn and 900 micrometres, 
between 20U ana »v „, rhrinflt e with a particle 

size distribution between 400 ana 
Anhydrous sodium sulphate. 
Anhydrous magnesium sulfate. 

Sodium tripolyphosphate. 

. srssss* — — — 

2Na 2 C0 3 .3H 2 02 • 

• sodium dichloroisocyanurate. 

• Tetraacetylethylenediamme. 
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NOBS 

NACA-OBS 
DTPA 
HEDP 
DETPMP 



EDDS 

Photoactivated 
Bleach 

Photoactivated 
Bleach 1 
PAAC 
Mannanase 



Alkaline mannanase 
Protease 



Amylase 



Lipase 

Cellulase 
CMC 



Nonanoyloxybenzene sulfonate in the form of the sodium 
salt. 

(6-nonamidocaproyl) oxybenzene sulfonate. 
Diethylene triamine pentaacetic acid. 
1,1-hydroxyethane diphosphonic acid. 
Diethyltriamine penta (methylene) phosphonate, 
marketed by Monsanto under the Trade name Dequest 
2060. 

Ethylenediamine-N,N'-disuccinic acid, (S,S) isomer in the 
form of its sodium salt 

Sulfonated zinc phtalocyanine encapsulated in dextrin 
soluble polymer. 

Sulfonated alumino phtalocyanine encapsulated in 

dextrin soluble polymer. 

Pentaamine acetate cobalt(lll) salt. 

Mannanase sold under the tradename Gamanase® by 

Novo Nordisk A/S and/or Galactomannase extracted 

from the enzyme product sold under the tradename 

Rohapec® B1L by Rohm. 

Mannanase from Bacillus agardherens, NCIMB 40482. 
Proteolytic enzyme sold under the tradename Savinase, 
Alcalase, Durazym by Novo Nordisk A/S, Maxacal, 
Maxapem sold by Gist-Brocades and proteases 
described in patents WO91/06637 and/or W095/1 0591 
and/or EP 251 446. 

Amylolytic enzyme sold under the tradename Purafact 
Ox Am* described in WO 94/18314, WO96/05295 sold 
by Genencor; Termamyl®, Fungamyl® and Duramyl®, 
all available from Novo Nordisk A/S and those described 
in W095/26397. 

Lipolytic enzyme sold under the tradename Lipolase, 
Lipolase Ultra by Novo Nordisk A/S and Lipomax by 
Gist-Brocades. 

Cellulytic enzyme sold under the tradename Carezyme, 
Celluzyme and/or Endolase by Novo Nordisk A/S. 
Sodium carboxymethyl cellulose. 
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PVP 



PVNO 



PVPVI 



Brightener 1 
Brightener 2 

Silicone antifoam 



Suds Suppressor 

Opacifier 

SRP1 
SRP2 

QEA 

PEI 

Polymer A 

Polymer B 

Polyamide- 
polyamine 

SCS 

HMWPEO 
PEGx 



82 

Polyvinyl po.ymer.witn an average molecularweight of 

averagemolec U lar W eightof20,000 h 

! a a 1 his(2-sulphostyryl)biphenyl. 
: D«sodium4.4-bis^su p j i 5. tr iazin-2- 
• Disodium4,4'-bis(4-an.l.no-6-morphol.no 

100:1 ' , H. a 18% stearyl alcohol,70% starch in 
: 12% Silicone/silica, 18 h sieo.yi 

granular form. , d b BASF 

• PoWethyleneiminewtn an average s .„t7 
' ^nd an average ethox^on deg.ee of 7 

etnyleneox, 182) v* average 

■ Modified polyaminesofPEUMW 

Sodium cumenesulphonate. 
H^rnolecularweight polyethylene ox^ 
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PEO : Polyethylene oxide, with an average molecular weight of 

5,000. 

TEPAE : Tetreaethylenepentaamine ethoxylate. 

Example 1 

The following high density laundry detergent compositions were prepared 
according to the present invention : 





I 


|| 


III 


IV 


v 


VI 

V 1 


LAS 


8.0 


8.0 


8.0 


2.0 


6.0 


6 0 


TAS 




0.5 




0.5 


1.0 


0.1 


C46(S)AS 


2.0 


2.5 










C25AS 








7.0 


4.5 


5.5 


C68AS 


2.0 


5.0 


7.0 








C25E5 






3.4 


10.0 


4.6 


4.6 


C25E7 


3.4 


3.4 


1.0 
















2 0 






QAS 




0.8 










OAS 1 








0.8 


0.5 


1.0 


Zeolite A 


18.1 


18.0 


14.1 


18.1 


20.0 


18.1 


Citric 








2.5 




2.5 


Carbonate 


13.0 


13.0 


27.0 


10.0 


10.0 


13.0 


Na-SKS-6 








10.0 




10.0 


Silicate 


1.4 


1.4 


3.0 


0.3 


0.5 


0.3 


Citrate 




1.0 




3.0 






Sulfate 


26.1 


• 26.1 


26.1 


6.0 






Mg sulfate 


0.3 






0.2 




0.2 


MA/AA 


0.3 


0.3 


0.3 


4.0 


1.0 


1.0 


CMC 


0.2 


0.2 


0.2 


0.2 


0.4 


0.4 


PB4 


9.0 


9.0 


5.0 








Percarbonate 










18.0 


18.0 


TAED 


1.5 


0.4 


1.5 




3.9 


4.2 


NACA-OBS 




2.0 


1.0 








DETPMP 


0.25 


0.25 


0.25 


0.25 






SRP1 








0.2 




0.2 
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II 



in iv 



v vi 

0.5 0.5 



0.25 0.4 

EDDS 1Q . 2.0 

CFAA " " 0 3 0.3 0.4 0.4 

0 3 0d n 5 

HEDP U - . 0.2 " o:> 

QEA A " ftR " 0.0008 0.001 0.002 0.001 

Mannanase 0.005 0.002 0 ^ 

P^ eaSe °°no 0 002 0 002 0.006 0.008 0.008 

Amylase ° 002 0 °° 2 . 0.0007 0.0007 0.0007 

Cellulase 0.0007 - ^ Q01 0 .01 

0.006 - on 20 

bpase 15 15 - 20 
Photoactivated 

bleach (ppm) 0.1 

PVNO/PVPVI - _ Q09 . 0.09 0.09 

B T »1 <£ r „, 0.4 0.4 0.4 

Perfume g 0 5 - 0i 

Silicone antifoam 0.5 ^ ^ Q5Q 850 850 

Density in g/litre 85 '"^ upto100% 
Miscellaneous and minors 



Fyamplel 

s-ss===== , -= : *~ 



invention 



LAS 



I 

5.5 



II I" 

7.5 5.0 



1.25 1-9 



IV 


V 


VI 


5.0 


6.0 


7.0 


0.8 


0.4 


0.3 


5.0 


5.0 


2.2 


1.5 


3.0 


1.0 






3.0 



TAS ; 22 5.0 

C24AS/C25AS " qq 1Q 

C25E3S * 

C45E7 320 2.0 

TFAA " 5*5 " " " " 

C25E5 . 

OAS 08 ; 7 -,.o 0.5 10 0.7 
QAS1 
STPP 



19.7 
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1 


1 1 
II 


■ 1 1 
Ml 


IV 


V 


VI 


z.eQHte a 




•IOC 

19.5 


25.0 


19.5 


20.0 


17.0 


NaoKo-b/citnc acid 




lO.b 




A f\ O 

10.6 






(79.21) 














Na-oKo-O 






A A 

9.0 




10.0 


10.0 


Carbonate 


6.1 


21.4 


9.0 


10.0 


10.0 


18.0 


Bicarbonate 




2.0 


7.0 


5.0 




2.0 


Silicate 


6.8 






0.3 


0.5 


■ 


Citrate 






4.0 


4.0 






Sulfate 


39.8 






5.0 


- 


12.0 


Mg sulfate 






0.1 


0.2 


0.2 


- 


MA/AA 


0.5 


1.6 


3.0 


4.0 


1.0 


1.0 


CMC 


0.2 


0.4 


1.0 


1.0 


0.4 


0.4 


PB4 


5.0 


12.7 


- 


■ 


- 


- 


Percarbonate 






■ 


— 


18.0 


15.0 


TAED 


0.5 


3.1 






5.0 


~ 


NACA-OBS 


1.0 


3.5 




■ 


* 


2.5 


DETPMP 


0.25 


0.2 


0.3 


0.4 


*• 


0.2 


HEDP 




0.3 




0.3 


0.3 


0.3 


QEA 






A f\ 

1.0 


1.0 


1.0 


~ 


Mannanase 


0.005 


0.002 


0.008 


0.005 


0.002 


0.001 


Protease 


a aaa 
0.009 


a no 

0.03 


A AO 

0.03 


0.05 


0.05 


0.02 


Lipase 


0.003 


0.003 


0.006 


0.006 


0.006 


0.004 


i^enuiase 


u.uuuo 


n nnnft 
u.uuuo 


U.UUUO 


A AAAC 
U.UUUO 


A AAA"7 
U.UUUf 


A AAA7 
0.0007 


Mmyiase 


n nno 
u.uuz 


n nno 
U.UUZ 


A AAO 

u.uuo 


A AAft 

U.UUb 


A A-l 
0.01 


A AAO 

0.003 


P\/wn/P\/p\/i 






n o 
u.z 


n o 






P\/D 
rVr 


0.9 


l.o 








A A 
0.9 


COO A 

SRp 1 






0.2 


0.2 


0.2 




Photoactivated 


15 


27 






20 


20 


bleach (ppm) 














Photoactivated 


15 












bleach 1 (ppm) 














Brightener 1 


0.08 


0.2 






0.09 


0.15 


Brightener 2 




0.04 










Perfume 


0.3 


0.5 


0.4 


0.3 


0.4 


0.3 


Silicone antifoam 


0.5 


2.4 


0.3 


0.5 


0.3 


2.0 
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1 " J' 750 V 750 750* 

Density in g/litre 750 upto100% 
Miscellaneous and minors 

Examje!e_3 

nations of particular utility under European 
The following detergent composrUons P Q the presen t invention : 

machine wash conditions were prepared accord 

, ■ »« " v Vl 

Blown Powder 0 11.0 6.0 6.0 

LAS 6.0 5.0 20 2.0 

TAS 2.0 " " _ 200 20.0 

Zeolite A 24.0 ^ ^ ^ . 

s - :° 1 6 3 o - - - 

MA/M 1 0 70 30 3.0 3.0 3.0 
Silicate 1.0 7.0 • Q6 06 

CMC 1.0 ° 0 5 2 02 0.2 0.2 

Brightenerl 0.2 ^ 1Q 03 0.3 

Silicone antifoam 10 • ' Q2 0 .4 0.4 

DETPMP 0.4 0.4 

Spray On . - 0.02 0.02 

Brightener 0.02 50 5.0 
C45E7 

C45E2 2.5 

C45E3 2.6 W - " Q2 0 . 2 
Perfume 0.5 



2.5 


2.0 


2.0 


2.5 


2.0 


2.0 


0.3 


0.5 


0.5 


0.3 


0.3 


0.3 


3.0 


5.0 


5.0 


13.0 


15.0 


15.0 



Silicone antifoam 0.3 

Dry additives . . 1.0 1° 

QEA " . 

EDDS 0.3 - " 5Q 100 10.0 

SU,fate 13 0 15 0 15.0 14.0 14-0 

Carbonate 6.0 13-0 '** _ 2Q 2 . 0 

Citric 2.5 0 .5 0.5 

OAS 1 0.5 
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i 


■I 
II 


lit 
III 


IV 


V 


VI 


Na-5KS-D 


■4 ft ft 
10.0 












Percarbonate 


HOC 

lo.b 












PB4 




H Q ft 

18.0 


10.0 


10.0 


21.5 


21.5 


TAED 


2.0 


2.0 






2.0 


2.0 


NACA-OBS 


3.0 


2.0 


4.0 


4.0 






Mannanase 


0.005 


0.002 


0.0008 




0.001 




Alkaline mannanase 








0.001 




0.002 


Protease 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


Lipase 


0.008 


0.008 


0.008 


0.008 


0.004 


0.004 


Amylase 


0.003 


0.003 


0.003 


0.003 


0.006 


0.006 


Brightener 1 


0.05 








0.05 


0.05 



Miscellaneous and minors Up to 100% 



Example 4 



The following granular detergent compositions were prepared according to the 
present invention : 



I II 

Blown Powder 



LAS 


23.0 


8.0 


TAS 






C45AS 


6.0 


6.0 


C45AES 




1.0 


C45E35 






Zeolite A 


10.0 


18.0 


MA/AA 




0.5 


MA/AA1 


7.0 




AA 




3.0 


Sulfate 


5.0 


6.3 


Silicate 


10.0 


1.0 


Carbonate 


15.0 


20.0 


PEG 4000 


0.4 


1.5 


DTPA 




0.9 


Brightener 2 


0.3 


0.2 



III 


IV 


V 


VI 


7.0 


9.0 


7.0 


7.0 






1.0 




5.0 


8.0 






1.0 


1.0 










2.0 


4.0 


14.0 


12.0 


10.0 


10.0 








2.0 


3.0 


2.0 


3.0 


3.0 


14.3 


11.0 


15.0 


19.3 


1.0 


1.0 


1.0 


1.0 


10.0 


20.7 


8.0 


6.0 


1.5 


1.0 


1.0 


1.0 


0.5 






0.5 


0.3 




0.1 


0.3 



WO 99/09127 



88 



PCTAJS98/H99S 



I 



111 iv 



V VI 



5.0 



Spray On . - 2.0 2.0 

C45E7 - _ 
C25E9 3.0 " ^ 2 0 - 20 

C f 9 03 0.3 0-3 2.0 0.3 0.3 
Perfume 0.4 

Agglomerates 50 2 .0 

"SS - « 2.0 - - 2 7 ° 5 

LAS 75 75 8.0 - lb 

Zeolite A - 4 Q 5 . 0 - 4 0 

Carbonate - ' g . - o.o 

PEG 4000 - ° 2 5 Q 2Q 2 .o - 2.0 
Misc (Water etc.) 

Dry additives . - 10 

OAS " " . 2.0 

Citric - 12.0 1.0 

PB4 " ,n ^0 2.0 

PB1 4.0 1-0 JU 2.0 100 

Percarbonate - * Q _ 4.0 4.0 

Carbonate - 53 6Q . - 0.6 

NOBS 4.0 . - 

Methyl cellulose 0.2 _ . - 

Na-SKS-6 8.0 _ v0 

STS - . 2.0 
1.0 

Culmene sulfonic 

acid ftM nnoi 0 008 0.001 0.001 

Mannanase 0.005 <U« °™ ^ 0 . 02 0.02 

Protease 0.02 0.02 0.W ^ o008 

Lipase 0.004 - • o0 o3 - 

Amylase 0.003 - ■ 0 . 0005 0.0005 

Cellulase 0.0005 0.0005 O.OOOb ^ Q1 



PVPVI - .0.5 

PVP ' " 0.5 0.3 

PVNO - _ 10 

QEA ■ " . 0.2 



SRP 1 0.2 0.5 0.3 
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I II III IV V VI 

Silicone antifoam 0.2 0.4 0.2 0.4 0.1 

Mg sulfate - - 0.2 - 0.2 

Miscellaneous and minors Up to 100% 
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1 


II 


III 


IV v 


15.0 


15.0 


15.0 








5.0 




3.0 


3.0 


3.0 




0.4 


0.4 


0.5 




0.4 


0.4 


0.4 




4.0 


4.0 


4.0 





• ■ H^raent compositions of particular use in 



Blown Powder 

Zeolite A 
Sulfate 
IAS 

DETPMP 
CMC 
MA/AA 

Agglomerates 

C45AS 
LAS 
TAS 
Silicate 
Zeolite A 
CMC 
MA/AA 
Carbonate 

Spray-on 3 

Perfume 0.3 

C45E7 4.0 4.0 

C25E3 2.0 2.0 

Dry additives . 3.0 3 0 

MA/AA - 12 .o 12-0 

Na-SKS-6 - " 8.0 80 

Crtrate 10.0 10.0 ^ ^ 5Q 

Bicarbonate 7.0 • gQ ?0 7.0 

Carbonate 8.0 8. • Qg 05 









11.0 


11.0 


6.0 


6.0 


5.0 






3.0 


3.0 


2.0 






4.0 

10.0 


4.0 

10.0 


4.0 
15.0 


13.0 
0.5 


13.0 
0.5 








2.0 


2.0 


9.0 


9.0 


7.0 


7.0 


7.0 



0.3 


0.5 


0.5 


4.0 


4.0 


4.0 


2.0 


2.0 


2.0 



10.0 


10.0 




7.0 


7.0 


3.0 


8.0 


8.0 


5.0 


0.5 


0.5 


0.5 


0.0008 




0.0005 



PVPVI/PVNO 0J5^ u. oooo5 ooQ1 
Mannanase 
Alkaline mannanase 



Mannanase 0.0008 - ' ~ _ 0<0 02 
0.0008 
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1 


II 


III 


IV 


V 


Protease 


0.03 


0.03 


0.02 


0.05 


0.05 


Lipase 


0.008 


0.008 


0.008 


0.008 


0.008 


Amylase 


0.01 


0.01 


0.01 


0.01 


0.01 


Cellulase 


0.001 


0.001 


0.001 


0.001 


0.001 


Silicone antifoam 


5.0 


5.0 


5.0 


5.0 


5.0 


Sulfate 






9.0 






ty (g/litre) 


700 


700 


700 


700 


700 



Miscellaneous and minors Up to 100% 

Example 6 

The following detergent compositions were prepared according to the present 
invention : 



Base granule 



Spray On 





I 


II 


III 


IV 


Zeolite A 


30.0 


22.0 


24.0 


10.0 


Sulfate 


10.0 


5.0 


10.0 


7.0 


MA/AA 


3.0 








AA 




1.6 


2.0 




MA/AA 1 




12.0 




6.0 


LAS 


14.0 


10.0 


9.0 


20.0 


C45AS 


8.0 


7.0 


9.0 


7.0 


C45AES 




1.0 


1.0 




Silicate 




1.0 


0.5 


10.0 


Soap 




2.0 






Brightener 1 


0.2 


0.2 


;o.2 


0.2 


Carbonate 


6.0 


9.0 


10.0 


10.0 


PEG 4000 




1.0 


1.5 




DTPA 




0:4 






C25E9 








5.0 


C45E7 


1.0 


1.0 






C23E9 




1.0 


2.5 




Perfume 


0.2 


0.3 


0.3 
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I 



III 



IV 



D * 3dditiVeS carbonate 5.0 10.0. 1W " 

PVPV./PVNO 0 q 5 Q0008 0 . 0 oi 

Mannanase O.oua 002 

Protease 0.03 0.03 °- QQQQ 

Lipase 0.008 - 0002 

AmV ! aSe 0 0 0 0 0°0 2 2 0.0005 0.0005 0.0002 

Cellulase 0.000/ _ 45 

NOBS • r 15 6.0 

PB1 1-0 5 R ° n 15 5.0 

Sulfate 4.0 5.0 

SRP1 " ° 05 

Suds suppressor Upt o100% 



Miscellaneous and minors 



ExampJeJ 
present invention: 



III 



IV 



Blown Powder _ 15.O 15 0 

Zeolite A 20.0 

STPP ■ 20 0 5 . 0 5.0 

Sulfate - 50 5.0 

Carbonate - 1Q 1.0 

TAS so 6.0 6.0 

LAS 6.0 6.0 

C68AS 2.0 2.0 

Silicate 3.0 • ^ Q 2Q 

MA /AA 4.0 2.0 • q2 

* °02 « 01 "I 

Brightenerl 0.2 ^ Q1 0 .1 



DETPMP 0.4 0.4 ^ 

STS 
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I II III IV 

Spray On 







5 n 

o.u 


a n 


4.U 


onicone aninoam 


n 


n i 
U.o 


f\ A 

0.1 


n a 

0.1 


rerrurne 


n o 


n o 
U.z 


0.O 


0.3 


ury aaatxives 










vJtA 






a n 

1.0 


1.0 


uaroonate 


14. u 


y.u 


10.0 


10.0 


rdl 




o n 
z.U 






PB4 


HOC 

18.5 


13.0 


13.0 


13.0 


TAED 


2.0 


2.0 


2.0 


2.0 


QAS 






1.0 


1.0 


Pnotoactivated bleach 


15 ppm 


15 ppm 


15 ppm 


15 ppm 


Na-SKS-6 






3.0 


3.0 


Mannanase 


0.005 


0.002 


0.0008 




Alkaline mannanase 








0.001 


Protease 


0.03 


0.03 


0.007 


0.007 


Lipase 


0.004 


0.004 


0.004 


0.004 


Amylase 


0.006 


0.006 


0.003 


0.003 


CelJulase 


0.0002 


0.0002 


0.0005 


0.0005 


Sulfate 


10.0 


20.0 


5.0 


5.0 


Density (g/litre) 


700 


700 


700 


700 


Miscellaneous and minors 






Up to 100% 





Example 8 



The following detergent compositions were prepared according to the present 
invention : ; 

I II III 

Blown Powder 

Zeolite A 15.0 15.0 15.0 

Sulfate - 5.0 

LAS 3.0 3.0 3.0 

QAS - 1.5 1.5 

DETPMP 0.4 0.2 0.4 
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' 0.4 0- 2 

EDDS - Q4 0.4 

CMC 0.4 2Q 2Q 

MA/AA 40 



Agglomerate 



Spray On 



Dry Additives 



LAS 
TAS 
Silicate 
Zeolite A 
Carbonate 

Perfume 
C45E7 
C25E3 

Citrate 
Bicarbonate 
Carbonate 
TAED 
PB1 
PEO 

Bentonite clay 
Mannanase 
Protease 
Lipase 
Cellulase 
Amylase 
Silicone antifoam 
Sulfate 

Density (g/iitre) 
Miscellaneous and minors 



5.0 

2.0 

3.0 

8.0 

8.0 

0.3 
2.0 
2.0 

5.0 

8.0 
6.0 
14.0 



0.005 
0.03 
0.008 
0.001 
0.01 
5.0 

850 



5.0 
2.0 
3.0 
8.0 
8.0 

0.3 
2.0 



3.0 
15.0 
2.0 
7.0 



0.002 
0.03 
0.008 
0.001 
0.01 
5.0 
3.0 



850 
Up to 100% 



5.0 
1.0 
4.0 
8.0 
4.0 

0.3 
2.0 



2.0 

10.0 
5.0 

10.0 
0.2 
10.0 

0.0008 
0.03 
0.008 
0.001 
0.01 
5.0 

850 



Fvample 9 



WO 99/09127 



95 



PCT/US98/11995 



The following detergent compositions were prepared according to the present 
invention : 





I 


II 


III 


IV 


LAS 


18.0 


14.0 


24.0 


20.0 


QAS 


0.7 


1.0 


- 


0.7 


TFAA 


- 


1.0 


- 


- 


C23E56.5 


- 


- 


1.0 


- 


C45E7 


- 


1.0 


- 


- 


C45E3S 


1.0 


2.5 


1.0 


- 


STPP 


32.0 


18.0 


30.0 


22.0 


Silicate 


9.0 


5.0 


9.0 


8.0 


Carbonate 


11.0 


7.5 


10.0 


5.0 


Bicarbonate 


- 


7.5 


- 


- 


PB1 


3.0 


1.0 


- 


- 


PB4 


- 


1.0 


- 


- 


NOBS 


2.0 


1.0 


- 


- 


DETPMP 


- 


1.0 


- 


- 


DTPA 


0.5 


- 


0.2 


0.3 


SRP 1 


0.3 


0.2 


- 


0.1 


MA/AA 


1.0 


1.5 


2.0 


0.5 


CMC 


0.8 


0.4 


0.4 


0.2 


PEI 






0.4 




Sulfate 


20.0 


10.0 


20.0 


30.0 


Mg sulfate 


0.2 




0.4 


0.9 


Mannanase 


0.005 


0.002 


0.005 


0.001 


Protease 


0.03 


0.03 


0.02 


0.02 


Amylase 


0.008 


0.007 


~ » 


0.004 


Lipase 


0.004 




0.002 




Cellulase 


0.0003 






0.0001 


Photoactivated bleach 


30 ppm 


20 ppm 




10 ppm 


Perfume 


0.3 


0.3 


0.1 


0.2 


Brightener 1/2 


0.05 


0.02 


0.08 


0.1 


Miscellaneous and minors 




up to 100% 





Example 10 
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WO 99/09127 

96 



pure enzyme) : 
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97 



I 



■ AO 

LAS 


A A C 

11.5 


C25E2.5S 




r^icro one 


'tin 
1 1.0 


C23E9 




G23E7 


o o 
o.£ 


CFAA 




TPKFA 


1.6 


Citric (50%) 


6.5 


Ca formate 


0.1 


Na formate 


0.5 


SCS 


4.0 


Borate 


0.6 


Na hydroxide 


5.8 


Ethanol 


1.75 


1,2 Propanediol 


3.3 


Monoethanolamine 


3.0 


TEPAE 


1.6 


Mannanase 


0.005 


Protease 


0.03 


Lipase 




Amylase 




Cellulase 




SRP1 


0.2 


DTPA 




PVNO 




Brightener 1 \ 


0.2 


Silicone antifoam 


0.04 


Miscellaneous and water 





Example 1 1 



II 

II 


III 
III 


i\ / 
IV 


V 


Q Q 

O.O 




3.9 




o.O 


a o r\ 
lo.O 




a a n 

16.0 


O.O 




15.7 




2.7 


a a 

1.8 


2.0 


1.0 




5.2 


■ 


3.1 




2.0 


0.5 


2.0 


1.2 


2.5 


4.4 


2.5 


0.06 


0.1 


~ 


~ 


0.06 


0.1 


0.05 


0.05 


1.0 


3.0 


1.2 


~ 


_ 


3.0 


2.0 


2.9 


2.0 


3.5 


3.7 


2.7 


1.0 


3.6 


4.2 


2.9 


2.0 


8.0 


7.9 


5.3 


1.5 


1.3 


2.5 


0.8 


*■ 


1.3 


1.2 


1.2 


0.001 


0.002 


0.0005 


0.0002 


0.01 


0.03 


0.02 


0.02 




0.002 










0.002 






0.0002 


0.0005 


0.0001 




0.1 








0.3 








0.3 




0.2 


0.07 


0.1 






0.02 


0.1 


0.1 


0.1 



The following liquid detergent formulations were prepared according to the 
present invention (Levels are given in parts per weight, enzyme are expressed in 
pure enzyme) : 
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LAS 

C25AS 

C25E3S 

C25E7 

TFAA 

APA 

TPKFA 

Citric _ . . 

Dodecenyl/tetradecenylsuccimc 

acid 

Rapeseed fatly acid 
Ethanol 

1 ,2 Propanediol 

Monoethanolamine 

Triethanoiamine 

TEPAE 

DETPMP 

Mannanase 

Protease 
Lipase 
Amylase 
Cellulase 
SRP2 
Boric acid 
Ca chloride 
; Brightener 1 

Suds suppressor 

Opacifier 

NaOH up to pH 

Miscellaneous and water 



I 

10.0 
4.0 
1.0 
6.0 



2.0 
2.0 
12.0 



II 

13.0 
1.0 

8.0 

1.4 

3.0 
10.0 



0.5 
1.0 
0.0002 
0.02 

0.004 

0.3 
0.1 



0.1 
0.5 
8.0 



111 

9.0 
2.0 

13.0 



13.0 
1.0 



4.0 


2.0 


1.0 


4.0 


4.0 


7.0 


4.0 


4.0 


2.0 



1.0 
0.0005 
0.02 
0.002 
0.004 



0.2 
0.02 
0.4 
0.3 
0.4 
8.0 



8.0 
0.5 
0.5 
0.005 
0.01 

0.01 

0.3 
1.0 



7.6 



IV 

10.0 
3.0 
2.5 
4.5 

7.0 
1.5 



2.0 
7.0 
5.0 

0.2 
1.0 
0.0005 
0.008 
0.002 
0.008 
0.002 
0.1 
2.0 
0.01 

0.1 
0.3 
7.7 



EjcarnpJeJl 

5 
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The following liquid detergent compositions were prepared according to the 
present invention (Levels are given in parts per weight, enzyme are expressed in 
pure enzyme) : 



I 



1 A O 

LAS 


25.0 


C25AS 




C25E3S 




C25E7 




nrr* a a 

TFAA 




APA 


3.0 


Tni/r A 

TPKFA 




Citric 


1.0 


Dodecenyl / tetradecenyl 


15,0 


succinic acid 




Rapeseed fatty acid 


1.0 


ttnanol 


7.0 


rropaneaioi 


O.U 


iviunoeinanoiarnine 




1 CrnC 




HFTPMP 
L/C I rjvin 


z.u 


Mannanase 


0.0001 


Alkaline mannanase 




Protease 


0.08 


Lipase 




Amylase 


0.004 


Cellulase 




SRP 2; 




Boric acid 


1.0 


Benton ite clay 


4.0 


Brightener 1 


0.1 


Suds suppressor 


0.4 


Opacifier 


0.8 


NaOH uptopH 


8.0 


Miscellaneous and water 





II 


III 


IV 


V 


13.0 


18.0 


" 

15.0 


- 

18.0 


2.0 


2.0 


4.0 


2.0 


~ 


4.0 


4.0 


4:0 


6.0 


8.0 


8.0 


8.0 


1.0 


2.0 


- 


2.0 


15.0 


11.0 


11.0 


11.0 


1.0 
~ 


1.0 

- 


1.0 

- 


1.0 
- 




3.5 


- 


3.5 


2.0 


3.0 


2.0 


3.0 


8.0 


10.0 


13.0 


10.0 




9.0 


9.0 


9.0 




0.4 


0.3 


0.4 


1.2 


1.0 




1.0 


0.0002 


0.005 


0.0005 










0.005 


0.02 


0.01 


0.02 


0.01 




0.003 


0.003 


0.003 


0.01 


0.01 


0.01 


0.01 




0.004 


0.003 


0.004 




0.2 


0.1 


0.2 


1.5 


2.5 


2.5 


2.5 


4.0 








0.2 


0.3 




0.3 


0.7 








7.5 


8.0 


8.2 


8.0 
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ExampieJ3 



pure enzyme) : 



LAS 
C45AS 
C13E8 

Oleic acid 

Citric 

Na hydroxide 
Ca Formate 
Na Formate 
Ethanol 

Monoethanolamine 
1 ,2 propanediol 
Xylene sulfonic acid 
TEPAE 

Protease 

Mannanase 

Alkaline mannanase ^ q.7 

PEG 04 0.1 

Brightener 2 Q 5 0.3 

Perfume 

Water and Minors 
Exame!§J4* 

• , — —on- *•»•"— * 
The following gel detergenxw. w 

invention : 



I 

27.6 
13.8 
3.0 
3.4 
5.4 
0.4 
0.2 


II 


III 


18.9 
5.9 
3.1 
2.5 
5.4 
3.6 
0.1 


27.6 
13.8 
3.0 
3.4 
5.4 
0.4 
0.2 




0.5 








7.0 


7.0 
16.5 


8.0 


16.5 
5.9 


5.9 


5.5 




2.4 




1.5 
0.05 


0.8 


1.5 


0.02 


0.05 


0.005 


0.0002 


0.001 



0.4 
0.5 



II l» 



IV v 



! 22.7 13-6 20.2 



21 20.2 



C12-15E2.5S _ . - 9.1 

C12LAS 
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I 



C12-14 glucosamide 


4.0 


C12-14E07 


4.5 


C12-15E09 


- 


C8-10 amidopropylamine 


1.3 


C10 amidopropylamine 


- 


Citric 


1.0 


C12/14 fatty acid 


- 


Palm kernal fatty acid 


8.0 


Rapeseed fatty acid 


8.0 


Mannase 


0.0001 


Alkaline Mannanase 


- 


Protease 


0.02 


Lipase 


0.001 


Amylase 


0.003 


Cellulase 


0.0007 


Brightener 1 


0.15 


Polymer A 


0.7 


Polymer B 


- 


Polyamine-polyamide 


2.0 


Polyethoxylated-Polyamines 


- 


Soil release agent 


- 


Ethanol 


0.7 


1,2-propanediol 


4.0 


MonoEthanolAmine 


0.7 


NaOH 


2.8 


Boric acid 


2.0 


Borax 




Suds supressor 




Polydimethyl siloxane 


0.2 


Perfume 


0.5 


Dye 





Miscellaneous and water 



II 


III 


IV 


V 


2.5 






2.5 


• 

0.6 


0.6 


- 

0.6 


- 

0.6 


- 

1.3 


- 

1.3 


- 

1.3 


- 

1.3 


5.0 


1.0 


1.0 


5.0 


10.0 

- 


10.0 
- 


10.0 
- 


10.0 
- 


- 

0.0002 


- 

0.005 


- 

0.0005 


- 
- 


- 


- 


- 


0.0008 


0.03 


0.03 


0.03 


0.03 


0.002 


0.003 


0.002 


0.002 


0.002 


0.002 


0.002 


0.002 


0.0001 


0.0001 


0.0001 


0.0001 


0.15 


0.15 


0.15 


0.15 


0.6 


0.6 


0.6 


0.6 


1.2 


1.2 


1.2 


1.2 


1.0 


1.0 


— 


1.0 


2.0 






2.0 


0.1 


0.1 


0.1 


0.1 


0.5 


0.5 


0.5 


0.5 


4.0 


4.0 


4.0 


4.0 


0.5 


0.5 


0.5 


0.5 


7.0 


7.0 


70 


7.0 


2.5 


2.5 


2.5 


2.5 


0.1 


0.1 


0.1 


0.1 


0.75 


0.75 


0.75 


0.75 


0.04 


0.04 


0.04 


0.04 


Up to 100% 







Example 1 5 : 
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invention : 



1 


II 


18.2 


22.6 


0.6 


0.6 


1.3 


1.3 


1.0 


1.0 


10.0 


10.0 


1.0 


5.0 


0.005 


0.001 


0.03 ■ 


0.01 


0.002 


0.002 


0.003 


0.002 


0.0001 


0.0004 


0.15 


0.15 


0.6 


0.3 


1.2 


0.6 


0.1 


0.1 


0.5 


0.5 


4.0 


4.0 


0.5 


0.5 


7.0 


7.0 


2.5 


2.5 


0.1 


0.1 



C12-15E2.5S 

C12-15E09 
ClOamidopropylamine 

Citric 

C12/14 fatty acid 
Quat 

Mannanase 
Protease 
Lipase 
Amylase 
Celluiase 
Brightener 1 
Polymer A 
Polymer B 
Soil release agent 
Ethanol 

1 ,2-propanediol 
MonoEthanolAmine 

NaOH 
Boric acid 
Borax 

Suds supressor 
Perfume 
Dye 

Miscellaneous and water 

5 

Exame!sJi> 

The fo ,,owi, 9 ran,ar «* "Z^^^^^ 
through the wash" capability were prepared a 

I » 



III 

27.6 
0.6 
1.3 
1.0 
7.5 

0.002 
0.03 
0.002 
0.001 
0.0001 
0.15 
0.6 
1.2 
0.1 
0.5 
4.0 
0.5 
7.0 



IV 

22.6 
0.6 
1.3 
1.0 
10.0 

0.0005 
0.03 
0.002 
0.002 
0.0001 
0.15 
0.6 
1.2 
0.1 
0.5 
4.0 
0.5 
7.0 



0.75 
0.04 



0.75 
0.04 



2.5 

0.1 01 
0.75 0.75 
0.04 0.04 
Up to 100% 
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C45AS 

LAS 

C68AS 

C45E7 

C25E3 

Coco-alkyl-dimethyl hydroxy- 

ethyl ammonium chloride 

Citrate 

Na-SKS-6 

Zeolite A 

MA/AA 

DETPMP 

PB1 

Percarbonate 
TAED 

Smectite clay 

HMWPEO 

Mannanase 

Protease 

Lipase 

Amylase 

Ceilulase 

Silicate 

Carbonate 

Suds suppressor 

CMC 

Miscellaneous and water 



II 

10.0 



7.6 
1.3 
4.0 

1.4 

5.0 

15.0 
4.0 
0.4 
15.0 

5.0 
10.0 

0.01 
0.02 
0.02 
0.03 
0.001 
3.0 
10.0 
1.0 
0.2 



5.0 

I. 0 

3.0 

II. 0 
15.0 
4.0 
0.4 

15.0 
5.0 

10:0 

0.1 
0.001 
0.01 
0.01 
0.005 

5.0 
10.0 
4.0 
0.1 

Up to 100% 



Example 17 

The following rinse added fabric softener compositions were prepared according 
to the present invention : 



DEQA (2) 



20.0 



20.0 



PCT/US98/11995 



WO 99/09127 



104 



Alkaline mannanase 

Mannanase 

Cellulase 

HCL 

Antifoam agent 

Blue dye 

CaCl2 
Perfume 

Miscellaneous and water 



I 

0.0008 
0.001 
0.03 
0.01 
25ppm 
0.20 
0.90 

Up to 100% 



II 

0.002 

0.001 
0.03 
0.01 

25ppm 
0.20 
0.90 



K The following fabric softener and dryer 
5 ^edac-O^epresent— n. 



added fabric conditioner compositions 



DEQA 
DEQA(2) 
DTMAMS 
SDASA 

Stearic acid of IV=0 
Neodol 45-13 

Hydrochloride acid 

Ethanol 

Mannanase 

Perfume 

Glycoperse S-20 

Glycerol monostearate 
Digeranyl Succinate 
Silicone antifoam 
Electrolyte 

Clay 
Dye 

Water and minors 



I 

2.6 



0.3 

0.02 

0.0008 
1.0 



0.01 



II 

19.0 



0.02 



1.0 



0.01 
0.1 



III 

70.0 
13.0 
1.0 



10ppm 25ppm 
100% 100% 



0.38 



0.01 



IV 



26.0 
42.0 



0 0002 0.0005 0.005 
0.75 10 



26.0 



3.0 



V 

51.8 
40.2 



0.0002 
1.5 
15.4 
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Example 19 

The following laundry bar detergent compositions were prepared according to the 
present invention (Levels are given in parts per weight, enzyme are expressed in 
pure enzyme) : 





I 


II 


III 


VI 


V 


III 


VI 


V 


LAS 


- 


- 


19.0 


15.0 


21.0 


6.75 


8.8 


- 


C28AS 


30.0 


13.5 


- 


- 


- 


15.75 


11.2 


22.5 


Na Laurate 


2.5 


9.0 


- 


- 




- 
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I II III IV 

LAS - 5.0 5.0 5.0 

STPP 30.0 - 20.0 20.0 

Zeolite A - 35.0 20.0 20.0 

PB1 20.0 15.0 

TAED 10.0 8.0 

Mannanase 0.005 0.0002 0.001 

Alkaline mannanase ... 0.005 

Protease - 0.3 0.3 0.3 

Amylase - 0.06 0.06 0.06 

Minors, water and miscellaneous Up to 100% 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

8 ZE°Tt T procter & Gamble Company 
STREET: One Procter & Gamble Plaza 
CITY: Cincinnati, OHIO 
COUNTRY: USA 
POSTAL CODE: 45202 

« mE OF — : I— *— ~— 
saccharide gum degrading enzyme. 

NUMBER OF SEQUENCES: 6 

15 COMPUTER READABLE FORM: 

MEDIUM TYPE: Diskette 
COMPUTER: IBM PC compat.ble 
^T.NG SYSTEM: PC-OOS^ 
20 SOFTWARE: Patentln Release #10 Versio 

SEQ ID NO:1 

SEQUENCE CHARACTERISTICS: 
LENGTH: 1407 base pairs 
TYPE: nucleic acid 
STRANDEDNESS: single 
TOPOLOGY: linear 

30 MOLECULE TYPE: genomic DNA 
ORIGINAL SOURCE 



25 



FEATURE: 
NAME/KEY: CDS 
35 LOCATION: 1-1482 

SEQUENCE DESCRIPTION: SEQ ID NO: 1 
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ATGAAAAAAAAGTTATCACAGATTTATCATTTAATTATTTGCACACTTATAATA 
AGTGTGGGAATAATGGGGATTACAACGTCCCCATCAGCAGCAAGTACAGGC 
TTTTATGTTGATGGCAATACGTTATATGACGCAAATGGGCAGCCATTTGTCAT 
5 GAGAGGTATTAACCATGGACATGCTTGGTATAAAGACACCGCTTCAACAGCT 
ATTCCTGCCATTGCAGAGCAAGGCGCCAACACGATTCGTATTGTTTTATCAG 
ATGGCGGTCAATGGGAAAAAGACGACATTGACACCATTCGTGAAGTCATTG 
AGCTTGCGGAGCAAAATAAAATGGTGGCTGTCGTTGAAGTTCATGATGCCA 
CGGGTCGCGATTCGCGCAGTGATTTAAATCGAGCCGTTGATTATTGGATAG 

10 AAATGAAAGATGCGCTTATCGGTAAAGAAGATACGGTTATTATTAACATTGCA 
AACGAGTGGTATGGGAGTTGGGATGGCTCAGCTTGGGCCGATGGCTATATT 
GATGTCATTCCGAAGCTTCGCGATGCGGGCTTAACACACACCTTAATGGTTG 
ATGCAGCAGGATGGGGGCAATATCCGCAATCTATTGATGATTACGGACAAG 
ATGTGTTTAATGCAGATCCGTTAAAAAATACGATGTTCTCCATCCATATGTAT 

1 5 GAGTATGCTGGTGGTGATGCTAACACTGTTAGATCAAATATTGATAGAGTCA 
TAGATCAAGACCTTGCTCTCGTAATAGGTGAATTCGGTCATAGACATACTGA 
TGGTGATGTTGATGAAGATACAATCCTTAGTTATTCTGAAGAAACTGGCACA 
GGGTGGCTCGCTTGGTCTTGGAAAGGCAACAGTACCGAATGGGACTATTTA 
GACCTTTCAGAAGACTGGGCTGGTCAACATTTAACTGATTGGGGGAATAGAA 

20 TTGTCCACGGGGCCGATGGCTTACAGGAAACCTCCAAACCATCCACCGTAT 
TTACAGATGATAACGGTGGTCACCCTGAACCGCCAACTGCTACTACCTTGTA 
TGACTTTGAAGGAAGCACACAAGGGTGGCATGGAAGCAACGTGACCGGTG 
GCCCTTGGTCCGTAACAGAATGGGGTGCTTCAGGTAACTACTCTTTAAAAGC 
CGATGTAAATTTAACCTCAAATTCTTCACATGAACTGTATAGTGAACAAAGTC 

25 GTAATCTACACGGATACTCTCAGCTCAACGCAACCGTTCGCCATGCCAATTG 
GGGAAATCCCGGTAATGGCATGAATGCAAGACTTTACGTGAAAACGGGCTC 
TGATTATACATGGCATAGCGGTCCTTTTACACGTATCAATAGCTCCAACTCA 
GGAACMCGTTATCTTTTGATTTAAACAACATCGAAAATAGTCATCATGTTAG 
GGAAATAGGCGTGCAATTTTCAGCGGCAGATAATAGCAGTGGTCAAACTGC 

30 TCTATACGTTGATAACGTTACTTTAAGATAG 



SEQ ID NO:2 

35 SEQUENCE CHARACTERISTICS: 
LENGTH: 493 amino acids 
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TYPE: amino acid 
TOPOLOGY: linear 



MOLECULE TYPE: protein 
B SEQUENCE DESCRIPTION: SEQ ID NO. 2 

,.,Mr.TT S PSAASTGFYVDGNTLYDANGQPFVMRGIN 
MKKKLSQIYHLHCTLIISVG^ 
HGHAWYKDTASTAIPAIAEQGANTIRWL^^ 
VAWEVHDATGRDSRSDLNRAVDWNB^ 
10 AWADGYIDVIPKLRDAGLTHTLM^^ 
FSIHMYEYAGGDAMIVRS^ 

. STVFTDDNGGHPEPPTATTLYDFEG^ 
TALYVDNVTLR 



SEQ ID NO:3 



SEQUENCE CHARACTERISTICS: 
LENGTH: 1407 base pairs 
TYPE: nucleic acid 
STRANDEDNESS: single 
25 TOPOLOGY: linear 

MOLECULE TYPE: genomic DNA 
SEQUENCE DESCRIPTION: SEQ ID NO: 3 

30 ATGAAAAAAMGTTATCACAGATTTATW 

AGTGTGGGMTAATGGGGATJACMC^ 
TmATGTTGATGGCMTACGnATAT^ 

GAGAGGTATTMCCATGGACA^ 
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AGCTTGCGGAGCAAAATAAAATGGTGGCTGTCGTTGAAGTTCATGATGCCA 

CGGGTCGCGATTCGCGCAGTGATTTAAATCGAGCCGTTGATTATTGGATAG 

AAATGAAAGATGCGCTTATCGGTAAAGAAGATACGGTTATTATTAACATTGCA 

AACGAGTGGTATGGGAGTTGGGATGGCTCAGCTTGGGCCGATGGCTATATT 

GATGTCATTCCGAAGCTTCGCGATGCCGGCTTAACACACACCTTAATGGTTG 

ATGCAGCAGGATGGGGGCAATATCCGCAATCTATTCATGATTACGGACAAG 

ATGTGTTTAATGCAGATCCGTTAAAAAATACGATGTTCTCCATCCATATGTAT 

GAGTATGCTGGTGGTGATGCTAACACTGTTAGATCAAATATTGATAGAGTCA 

TAGATCAAGACCTTGCTCTCGTAATAGGTGAATTCGGTCATAGACATACTGA 

TGGTGATGTTGATGAAGATACAATCCTTAGTTATTCTGAAGAAACTGGCACA 

GGGTGGCTCGCTTGGTCTTGGAAAGGCAACAGTACCGAATGGGACTATTTA 

GACCTTTCAGAAGACTGGGCTGGTCAACATTTAACTGATTGGGGGAATAGAA 

TTGTCCACGGGGCCGATGGCTTACAGGAAACCTCCAAACCATCCACCGTAT 

TTAGAGATGATAACGGTGGTCACCCTGAACCGCCAACTGCTACTACCTTGTA 

TGACTTTGAAGGAAGCACACAAGGGTGGCATGGAAGCAACGTGACCGGTG 

GCCCTTGGTCCGTAACAGAATGGGGTGCTTCAGGTAACTACTCTTTAAAAGC 

CGATGTAAATTTAACCTCAAATTCTTCACATGAACTGTATAGTGAACAAAGTC 

GTAATCTACACGGATACTCTCAGCTCAACGCAACCGTTCGCCATGCCAATTG 

GGGAAATCCCGGTAATGGCATGAATGCAAGACTTTACGTGAAAACGGGCTC 

TGATTATACATGGCATAGCGGTCCTTTTACACGTATCAATAGCTCCAACTCA 

GGMCAACGTTATCTTTTGATTTAAACAACATCGAAAATATCATCATGTTAGG 

GAAATAG 



SEQ ID NO:4 

SEQUENCE CHARACTERISITICS: 
LENGTH: 468 amino acids 
TYPE: amino acid 
TOPOLOGY: linear 

MOLECULE TYPE: protein 

SEQUENCE DESCRIPTION: SEQ ID NO: 4 

MKKKLSQIYHLIICTLIISVGIMGITTSPSAASTGFYVDGNTLYDANGQPFVMRGIN 
HGHAWYKDTASTAIPAIAEQGANTIRIVLSDGGQWEKDDIDTIREVIELAEQNKM 
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10 SEQIDNO:5 

SEQUENCE CHARACTERISTICS: 
LENGTH: 1029 base pairs 

TYPE: nucleic acid 
15 STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: genomic DMA 
20 SEQUENCE DESCRIPTION SEQ ID No:5 

TP A ATC CTA ATG CCC AGC 
5 . AAT TGG CGC ATA CTG TOT COO _CTG iT ^ CGA ftCC 

AGA CAA CAA AAA CAG TGA TGA ACT GGC TT^ ^ ^ Gcc 

GAA CGG AAA ACA GAG TCC TTT CCG GAG ^ qqq C CA 

25 ATG ACA CAT TTT CTA TGG CTG A* ATA^ ^ ^ ^ 

CCG GGC AAT CGC CTG CTA TTT ATG ^ ^ TM QCT GCA 

GGC TTG AAA CAG CAA ATA TTG MG A^ ^ ^ CGC ^ 

ACG GCG ATT TAA TGT CGT ATT ^ AGT cAG GGC ATT TTA 

TCA GTT TGC ACC TGG CGA ACC CTG CTT TT^ ^ ^ ^ 
3. AAA CAC CGA TTA CAA ' *« AW CCA TGC TCA GCA AAA TTG 

CAA CAG CGG AAG AAG GTG TGC CTG TTC TGT 

CTG ACG GAC TTC AAG ACT TGG AGA AC ^ ^ g qq GAC 

TCA GGC CGC TGC ATG AM « ^ CTC TAT ATA 

TCA CAT CAT ATA ACC MA AGG «* «» CCG ACA CM GAG 

K GAC TTG ATC ATT ^^T^^G^G TTT ACT CTC CCG ACG CCA ACC GAG 
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ATT TTA AAA CTG ATT TTT ACC CGG GCG CGT CTT ACG TGG ATA TTG 
TCG GAT TAG ATG CGT ATT TTC AAG ATG CCT ACT CGA TCA ATG GAT 
ACG ATC AGC TAA, CAG CGC TTA ATA AAC CAT TTG CTT TTA CAG AAG 
TCG GCC CGC AAA CAG CAA ACG GCA GCT TCG ATT ACA GCC TGT TCA 
TCA ATG CAA TAA AAC AAA AAT ATC CTA AAA CCA TTT ACT TTC TGG 
CAT GGA ATG ATG AAT GGA GCG CAG CAG TAA ACA AGG GTG CTT CAG 
CTT TAT ATC ATG ACA GCT GGA CAC TCA ACA AGG GAG AAA TAT GGA 
ATG GTG ATT CTT TAA CGC CAA TCG TTG AGT GAA TCC GGG ATC 3' 



SEQ ID NO:6 



SEQUENCE CHARACTERISTICS: 
LENGTH: 363 amino acids 
15 TYPE: amino acid 
TOPOLOGY: linear 

MOLECULE TYPE: protein 

20 SEQUENCE DESCRIPTION: SEQ ID NO: 6 

ydhT 1 
LFKKHTISLLIIFLLASAVUVKPIEAHWSPVNPNAQQTTKTVMNWLAHL 50 
ydhT 51 

25 PNRTENRVLSGAFGGYSHDTFSMAEADRIRSATGQSPAIYGCDYARGWLE 100 
ydhT 101 
TANIEDSIDVSCNGDLMSYWKNGGIPQISLHLANPAFQSGHFKTPITNDQ 150 
ydhT !151 
YKNILDSATAEGKRLNAMLSKIADGLQELENQGVPVLFRPLHEMNGEWFW200 

30 ydhT 201 
WGLTSYNQKDNERISLYKQLYKKIYHYMTDTRGLDHLIWVYSPDANRDFK 250 
ydhT 251 
TDFYPGASYVDIVGLDAYFQDAYSINGYDQLTALNKPFAFTEVGPQTANG 300 
ydhT 301 

35 SFDYSLFINAIKQKYPKTIYFLAWNDEWSAAVNKGASALYHDSWTLNKGE 350 
ydhT 351 
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CLAIMS 

1. A laundry detergent composition comprising a detergent ingredient, a 
saccharide gum degrading enzyme, said enzyme degrading non-starch 
non-cellulose food polysaccharides having a viscosity higher than 800 cps 
at 1% solution. 

2. A laundry detergent composition according to claim 1 wherein said 
polysaccharide is selected from agar, algin, karawa, tragacanth, guar gum, 
locus beam, xathan and/or mixtures thereof. 

3. A laundry detergent composition according to claims 1-2 wherein the 
saccharide gum degrading enzyme is selected from Mannosidase, 
especially p-mannosidase, endo 1,4-p-D mannosidase, endo 1,2-p-D 
mannosidase; Galactosidase, especially exo 1,3-p-D mannosidase; exo 
1 ,6-p-D-galactdsidase and 1 ,3-p-D-galactosidase; Glucuronidase, 
glucuronosidase, exo 1,2 or 1,4 glucuronidase; Arabinase, especially endo 
a-1,5-arabinosidase, exo Arabanase, exo A (a-1,2; a-1,3) 
arabinofuranosidase, exo B (a-1,3; a-1,5) arabinofuranosidase; Xanthan 
lyase; Poly(a-L guluronate) lyase; Agarase, Carrageenase and/or mixtures 
thereof. 

4. A laundry detergent composition according to claims 1-3 wherein the 
saccharide gum degrading enzyme is a p-mannosidase (EC 3.2.1.78 - 
mannanase) 

5. A laundry detergent composition according to claims 1-4 wherein said 
saccharide gum degrading enzyme; is present at a level of from 0.0001% to 
2%, preferably from 0.0005% to 0.1%, more preferably from 0.0006% to 
0.01 5% pure enzyme by weight of total composition. 

6. A laundry detergent composition according to claims 1-6 further comprising 
a surfactant selected from a nonionic, an anionic surfactant, a cationic 
surfactant and/or mixtures thereof. 



7. 
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. rt rHinn to anv of the preceding claims 

:rjTa p x*" — *■ — -~ sod,um 

triphosphate and/or mixtures thereof. 

• --jsssss: 

lets, spray. foa-n.po»dero <° m 
from 15% to 40% by weight of an an.o 

0 5 to 4. ethylene oxide moieties; and 
(„), rom 5%to20%by^hto«fettyactd S . 
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14. Use of a saccharide gum degrading enzyme, said enzyme degrading non- 
starch non-cellulose food polysaccharides having a viscosity higher than 
800 cps at 1% solution, in a laundry detergent composition, for fabric 
cleaning and/or fabric stain removal and/or fabric whiteness maintenance 
and/or fabric softening and/or fabric color appearance and/or fabric dye 
transfer inhibition. 

15. Use of a saccharide gum degrading enzyme according to claim 14 for the 
removal of non-starch non-cellulose food polysaccharides having a viscosity 
higher than 800 cps at 1% solution. 

16. Use of a saccharide gum degrading enzyme according to claims 14-15 
wherein said polysaccharide is selected from agar, algin, karawa, 
tragacanth, guar gum, locus beam, xathan and/or mixtures thereof. 

17. Use of a saccharide gum degrading according to claims 14-16 and a 
cellulase for the removal of non-starch food polysaccharides having a 
viscosity higher than 800 cps at 1% solution. 
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